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II. 


SECTION I. 


Description of tlie maps and surveys of the Provinces and States of 
India, with estimates of the method and cost of bringing the 
topographical maps up to date or preparing new maps. 


MADKAS. 

1. Very complete accounts of the history and methods of the Survey De- 

partment in Madras are to he found in 
Early eatToy work. Chapter on “ System of Surrey ” in 

the Administration Eeport of tho Presidency for 1901-02^ and in the Manual 
of the Administration, Volume I, Chapter II, page 96. It iras in Madras, as 
already stated in Chapter II of Part I of this report, that the first sustained 
attempts irere made both to place survey work on a scientific basis, and to 
conduct regular topographical surveys. The Presidency has always had a 
separate Survey Department of its own ; but no regular revenue survey 
was instituted till 1866. The necessity for such a survey had for some 
time engaged the attention of the Government, and when proposals 
on the subject were made, tho Surveyor-General of India strongly represent- 
ed that no general survey should he undertaken without complete arrange- 
ments for making tho materials subservient to tho general purposes of 
geography. His views, though disputed at first, were eventually adopted, 
and in 1857 Colonel Priestley was appointed Superintendent of tho Revenue 
Survey, with which the other surveys in progress were amalgamated. It was 
decided that topographical surveys should ho prosecuted in non-ryotwari lands, 
in hill ranges and large waste tracts, while in villages paying revenue on the 
ryotwari system, a survey on a much larger scale was to he made. 

2. Almost the entire area of tho Presidency has been surveyed either 

hy the revenue or, as they are now 
Sarro,. on which ciisting h«c<i. Cadastral pai'tics, Or hy the topo. 

graphical branch, hut the Atlas sheets are still based on very old surveys, 
and such attempts as have been made to utilise tho results of more recent 
surveys for incorporation in tho standard maps of India have not been 
satisfactory. Nor has tho Survey of India itself attempted much work in 
this Presidency. Between 1860 and 1877 it surveyed a considerable part of 
Ganjam and Vizagapatam over areas covering 11 complete standard sheets 
and portions of a largo number of others, hut it was not till 1886 that it defi- 
nitely undertook the responsibility of completing tho topographical work in 
tho Presidency. In 188di proposals had been made for strengthening tho 
local Survey Department, which wore referred to the Surveyor- General of 
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India for opinion. That’ oiBcer criticised tlio. maps produced ijjtilie JIa'dras ' 

Department very nnfavonrablyl (a criticism 'whicli it is, only. fair' to ’state :was': 
not fully accepted Ly the Secretary of State,) and niter some correspondenoo 
and discussion it was decided, with' the full consent of, the 'Gpyernmeint'of' ' 
Madras, that the Survey of'india should undertake the further topographical ' 
work required in the Presidency. A ^.surypy party was accordingly sent' 
there in 1886-87 ; a comparatively small area was surveyed in tlio nrighhoiir- . 
hood of Madura, and a considerable area was triangulated "in the 'State of, 
Travancore with a view to further surveys/when at a -, subsequent "confeiidhoe " 
at Ootacamund in J uly 1888, it waS decided that the survey party should bo 
transferred to the control of the Madras Government for forest work,* and that ', : 
topographical work should he postponed tilLthe Governrhont of India could*' r 
spare another.party for the Presidency, This limp has, howpver, not yet ar- • 
rived. The total area which was expeotod in 1836 to require survey by' the 
Imperial Depoartment was 33,000 square miles, but out of tin's’ in" addition to 
the small areas surveyed before the srirvey'pafty was diverted* to forest work,' 
some portions have since been surveyed cadastrally, and others in the course of - 
forest surveys. The total area which has hot been surveyed at all .lip to date 
is now 6,079 square miles, hut the Board of 'Revenue consider tliat' owing .to’ 
defects in the old surveys, anew survey ■ will bo neces.'ary in bthor.areas as 
well, and place the total area requiring new survey at '27,lil square niiles 
in the districts of Ganjam, Vizagapat'am, Tinuoveliy, ihP Nilgiris; 'Malabar . 
and South Cauara and in cortaiu'hill tracts in thc.Zamindarics of the Presi- 
dency. These figures, ; with some modifiication , on account of the further* 
extension of forest surveys, niay.be accepted as giving*- .with sufficient' 
accuracy tlio area that will require 'an .entirely now survey, •.tliougb, it is not 
possible to show. on the index map the exact houndarics "of all the tracts . 
concerned. In therestof the Prestdeucy, assistance will be obtained frbra.lhe 
old Imperial Surveys in Ganjam and Vizagapatam, and from the cadastral' 
or topographical surveys made by. the Madras .Survey . elsewhcro,. '/The ; 
topographical work is in all cases of old date; - The Madras .parties have ; 
diseoutinued such work since about ISST," and the 'maps based ' on* surycys 
made before; that date will require operations little' less expiensive .tban ;‘a 
new survey to bring thorn up to the standard of modern requirements - " The 
Game is the case with the w'ork done in Gaiijam and Vizagapatam by the 


Survey of India. In these the hills are pure sketch- work, 'and, we arc . 
infprnied that inaccuracies have in some cases been found in their position'.' ' 
Ko heights are given beyond a few fixed by tlio. Trigonometrical Survey ; 
contouring is not attempted, and the revisional operatipns must bo 'com- 
paratively tedious and expensive. , , ' 

3, To check the value for topograpbical' purposes of, tjie 'cqdastiul-’ 


Valac of revonuo fiaircy mops. 


work throughout" Madras' would bo impos- 
sible without' detailed" investigation:' iu> 


different parts of the Presidency. Test surveys wero.came'd but in three, places 
■for the information of the Committco by the.officer.,in charge' of ,tho party 
now surveying th'o Madras 'Porcsts with-rrcsulfs which are creditable to the' 
general accuracy of ,tbo Madras mapping. ‘ But,' apart .from • some. actual , 
inaccuracies, the Madras mapsfreduced "from cadastral maps have boon 
found .to /be defective^ in -their dolincation-of topographical features. In 
onp case, for example, in which the poritiqn of some points was correct, ’ 
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others were found to be wrong by about a furlong— a defect -wMcb' is attri- 
buted by the Superintendent of Madras Surveys to the system of compilation 
of taluk maps in force between 1887 and 1894ii and to the contraction and 
expansion of the paper oii which the map tested by Captain Robertson, 
was printed. Some hills were omitted, the drainage lines were incorrect, 
telegraphs, roads, railways and milestones were not shown, or were not always 
accurately delineated , and classified, and some names were omitted. The 
Superintendent has examined the original village maps, and states that they 
do in fact contain all the details of the omission of which complaint is made. 
The sparseness of detail in the reduced inap he explained to be owing to 
the fact that village boundaries, and other information of administrative 
importance, had to be shown, and that the additional topographical detail 
would have over-crowded the map. The .explanation is no doubt correct. 
Defects similar to those found would be bought to light in Survey of 
India maps' prepared from cadastral surveys of old dates in similar ground, 
e.g., in the North-'West Trontier Province; and in these cases, as in Madras, 
it is not possible to produce a satisfactory map by the simple process of 
supplementary survey. The elaborate traversing done in Madras will bo of 
great assistance to the surveyor, and ho may bo able in many oases to use 
the reduced cadastral map for the delineation of the main features of the 
ground, but the nature of the country makes it impossible that he should 
proceed by the same easy methods as in the plains of Upper India. It will 
bo advisable, therefore, to class the whole of this work as resurvey, leaving 
it to the Surveyor- Genei'al to determine the manner in which the Madras 
maps can be best utilized. 

d. In the Native States of this Presidency, Travancore, Cochin and Pudu- 
Tho xoiivc IvOtta, a ncw survey will be necessary. 

llcvcnuo surveys are being made in 
all three States, but there are no topographical maps at all of recent date, 
tliose in use in Cochin and Trawancore being based on surveys of 1817-20. 
A new survey of Travancore and Cochin was considered urgent as far back 
as 1S87, and was agreed to by the States on condition that the expense fell 
on the Imperial Government. 

5. The Madras Government has a large and well organised Drawing 
, , Office and an extensive reproducing es- 

Lccally prcpirca waps. . , v , , , i i „ 

tablishmcnt, where not only are the results 
of its surveys published, but much extra-departmental work is undertaken 
ringing from plans and diagrams to illustrations of books. Plans of villages 
are now issued on the scale of 8" to the mile, taluk maps generally on the 
scale, anct district maps on the -I" or the ;}•" scale. Por ordinary civil adminis- 
trative purposes these maps appear to bo found quite sufficient, though a fc\v 
officers report that the want of maps showing topographical features more 
completely and accurately is felt ; and in some cases it appears that the 
Indian Atlas sheets based on surveys of the first half of the last century are 
profeiTcd for their topographical accuracy to the larger scale maps provided 
by the local Survey Department. The local maps show villago boundaries, 
and in this Presidency there will be no imperative necessity for the Suiwey of 
India to issue maps showing such boundaries. 



6. The Surrey of many parts of Madras mll,'as ‘the reconrexpefiencQ of ' 

aiimatc for prodacing now topographical maps; - tho Porcsfc Party' Has sho^TO, -he expen. ' 

sire, and the ratOs given holow arir .ths 
lowest that can safely bo applied in making a rough estimate of the cost of 
the surrey most of which will probably ho on the 2" scale : — ‘ , ' 


■ ■ ' 

Sqaaro nilcs. 

Eato. 

■ ’ . Cost.- 




■ Rs. • ' 

New Burvoy in Malabar, South Canam, the 

27,000 

40 

10,80,000 ; 

Nilgiris, the Native States, and in scattered 

' 

bloets in tianjam, "Vizagapatam, Godavcri, 

/ 



Anantapnr and Tinnevelly. 



‘ 32,46.000 . 

Ke-survey in tbo'grcater part of tbo Presidency... 


80 

Revision of work done by the Survey of India, 


6 , 


chiofly recent Forest Surveys, with tlio 1,448 



square miles done by the Madura Surve-v in 
1886-88. 

I 

' ' <■ 

' , ' 

151,700 

1 

44;b8,50b 


MYSORE. , \ 

. > _ , 

7. , The State of Mysore is more fortunate in its maps than any other cbm- 
Previoas ourrcy plete province of India, and affords an 

example of the excellent results that 
can be obtained when the Surrey Department is allowed unintorruptedly. 
to caiTy out tho surrey of a ti'aot of country on a definite programme and 
on a single system. 

The standard sheets of this State are numbered and catalogued along with 
those of the Madras Presidency; and its maps cover in whole or part 70 of 
•these sheets, tho surrey in all cases extending to the border of the State. 

The survey of Mysore commenced in 1874-73, and -was completed in 1880. 
It included, besides tho survey of tho whole area — 29,444 square miles — on 
the 1" scale, a few sheets of forest surrey, and town surreys on large scales of 
■ Bangalore and Mysore. Tho exceptional good fortune of Mysore was no 
doubt due to the fact that the State itself paid for the survey, which was thus 
unaffected by the orders for the reduction of survey expenditure. 

8, Mr. McHutohin, the Secretary to tho State in the Public 'Works Der 

partment, has given a most favourable 
account of the accuracy and utility of, 
those maps. Ho found it possible to lay out the railway lino from Bangalore 
to Harihar on the map with such closeness, that little change had to be made 
in tho alignment when ho actually wcnb'over tho ground to locate it, and the 
maps can, in his opinion, hardly he improved. Ohanges have heon entered on 
tho maps locally when they occurred, but it is admitted that such entiles , 
arc not altogether acourate, and that it would ho an advantage to have the. 
maps revised professionally and republished from time to time. lu some 
sheets there have been many alterations since the maps were prepared — as, for 
example, in the country round the Kolar Gold Piclds, hut many of the sheets ' 
require little change, , and Mr. 'McHutchin considers that, as a whole, - the 
maps could be used for another ten years -without revision. It may be 'said, - 
therefore, that revision, though desirable, is not urgent. ^ 


State q£ tLe maps. 
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9. Before revised maps can bo published it will bo necessary to redraw the 

■ * . , sheets. Most of the smrvey was finished 

Revision rcqaire.!. 

before the clinometer' was brought 
into use, and it will be desirable to increase considerably the number of 
heights and levels shown on the maps. But nothing more than the revision 
of the existing sheets in the field is necessary, and the work should neither bo 
tedious nor expensive. Much of the country is easy to survey, and the cost 
of the rovisional operations should not exceed Es. 12 per square mile. 
The total cost may therefore be provisionally estimated at Es. 3,03,328, for 
the 29,414 square miles comprising the State. 

10. Bor civil administrative purposes taluk maps on the scale of 1" or 

and district maps on the V' scale are or 

Rccally rrciarfi isai'S- Mir 

Will be compiled from the 8 revenue 
surveys. Tlierc would appear, therefore, to be no necessity to show village 
boundaries on the topographical maps, imless the State specially desires that 
an edition with boundaries should he prepared. 


PrctloG* ennrry. 


COOEG. 

11. l?o topographical survey of tlus small province has been carried 

out by the Survey of India. Between 
1872 and 1879 a topographical survey 

was made on the scale of 2''=1 mile, and taluk maps on that scale were 
published, but are now out of print, Brom these and from the local 
cadastral maps on the S' scale the loc.al Land Eccords Department has 
recently compiled a map of the whole province on the I" scxilc, 

12. The existing maps, while suitable for the revenue officials, do not 

meet the requirements of tbc Public 
Works and Borcst Departments, and the 

absence of good maps h.as been felt both in connection with the working out 
of irrigation schemes and with the preparation of the project of the Madras- 
TelUchcrry Eailway. There can be no doubt that a new survey of this 
small district of l,s3S2 square miles is required, 

13. Tlic Surveyor-General estimates the cost at probably Es. 30 per square 

mile, on the 1" scale, provided that the 
work is undertaken as part of a large 

programme for the whole of India, and the total expense would in this case bo 
Es, 47,4C0, 


State of Ujc ewps. 


KaUtnaifl fer new fiGtvey. 


PnrvjCGS BTrvry. 


HYDERABAD. 

14. The one-inch topographical maps of Hyderabad arc made from older .sur- 
veys than those of any other part of 
India. When the early surveys of South- 
ern India had been completed, Colonel JIackenzio extended liis operations into 
the Eizam’s Dominions, and the maps still in use arc the results of work com- 
menced by him in 181G, and continued with interruptions to ISGO. 

15. Bor mapping purposes the total area of Hyderabad is divided into 101 
si«i»ofti.on,vp,. standard shoots. The latest catalogue 

shows 24 such sheets ns practically com- 
plete and S2 which arc incomplete.] Bor the rest of tho territory no maps 



in standard form have, 'boen pulilislicd, but ■ tbe whole or a conbiderahlapat 
of the country was mapped by drears, administrative areas" which ard TimJ 
obsolete or of little importance. 

The maps appear from the evidence given to have boon fairly; accurate,' , 
as far as they went, when originally prepared; But they did not go fe:^; 
far, no systematic attempt being made to do more than indicate the hills 
roughly ; and the changes of over half a century have rendered them almost' 
obsolete. Existing boundaries of taluhs and districts are not given : , many 
of the villages shown are no longer in’esistence or aro riot known by, the riamd 
given on the map, while many new villages have since been 'formed arid' are 
not shown. As regards roads, the maps are entirely misleading, existing roads 
not being shown at all, while roads marked as main channels of commnnica’ 
tion on the map have disappeared altogether or aro mere cart tracks.' ’ It is 
surprising that with all these defects the maps should be found to bo of' any 
use, but Mr. Pevram, Superintending Engineer to the State, wbo Was dcputcf! 
to meet tbe members of tbe Oommittco avho visited Hyderabad; finds thom oi 
considerable assist ahee in the consideration of his irrigation projects ; thougl 
he would greatly prefer maps such as are available for Bombay and Mysore. 

18. Eor administrative purposes taluk maps aro made by joining togethe: 

tbe villago cadastral plans made by th 
Bevenue" Department, but, these do no 
profess to show topogvaplucal detail,- and will bo of little use for a now survey. 

17. It would neither be satisfactory nor economical to attempt to 'bring 

Esiimntofor.owBnney. '■ ' thcse Very old maps'up W date by motcly 

revising them in tbe field, and a new 
survey of this State is unavoidable. The country is for the rriost part open 
with numerous hills, and the suiToy should he comparatively inexpensive, ' 
except in the forest tracts to tlio oast and south. >' ■ 

The total area is 82,698 square rniles, and judging from the cost of the ' 
work done in the 'Southern Mahratta country it should' he possible to ‘ carry 
out the survey on the 2" scale at the rate of Es. , 30 per square mile.' 
The total cost would thus ho Es. 2{l',80,9'i0.' • , 


Locally prepared map?. 


BEllAE. 


13. A new survey of the Berars has already been comirienced by . No. ’2 
„ , , , party, consisting of young officers, Iiripe- 

rial and Provincial, who are undergoing ' 
a training as topographical surveyors. ■ 

19. Maps of a portion of this country on the l" scale, were published by , 

Stanford, London, in 1880*81, prepared, 
sistc of the mopa. lithography. They, were compiled 

partly from surveys made by Ms. Mulherari between 1856 and 1866 and part- 
ly from the old surveys of the Hyderabad Circars; 'Eifty-severi of these sheets - 
would cover the Province, hut 19 of them appear never to have been prepared ; 
and for these blanks the only Survey of India maps are those of the Ou'oars. , 

Captain Eioh, who superintends the' officers under jii’ainmg/,. states 

that he finds the maps useful, the main features being fairly? accurate, but 
the hills and rivers aro much exaggerated in the drawing,' and , village names 
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can hardly he recognised ; and, as in Ilyderahad, roads and villages have 
changetl muck since the surveys -vrere made. 

20. These one-inch maps appear not to he knovm locally ; the Deputy Com- 

missioner of Amraoti was unaware of 

Locallv rreparej reaps. i ■ ' 

their existence and they are not men- 
tioned in the replies received from other officers consulted. Dor administrative 
purposes faliik maps compiled from village surveys are used, and there are 
district maps on the scale of three miles to an inch, prepared at Poona, appa- 
rently hy reduction and compilation of the taluk maps. 

21. A new survey is, in the case of Bcrar, as in that of Ilyderahad, 

absolutely necessary. The total area is 
Ea.ireaioforncwsnncj. 17,710 Square milcs, and the cost rate 

may as in Ilyderahad he taken at Bs. 30 per square mile. The survey may 
therefore he expected to cost Ks. 5,31,300. 


I’rerioni rorrcyi. 


CENTRAL PROVINCES. 

{Uxchidinff JBerar.) 

22. Tlic Committee were unahlc to visit the Central Provinces, hut had an 

oiiportunity of examining the officer in 

Central rroTinccs ret TiiUtxl bv * » t • 

Charge ol tno party now employed in 
rerisional operations in the Saugor District ; while a very useful .account of the 
state of the maps is to he found in the Chief Commissioner’s letter to the 
Govoniment of India of 2nd Novemher 1904-, and in tho replies received to 
tlic questions put to local officers. 

23. The mapSiivilh the exception of those which have quite recently heen 

prepared hy tho party now employed 
irerioninitTfji- Provincc, ato based on old 

surveys dating from 1SG8 to 18S3. In Ihcdisti'icts of the Nerhudda valley and 
those lying to tho north of it, and in the centre of tho Province from Belul 
to llaipur the surveys wore mode hy revenue parlies ; in tho hilly holt from 
Botul to the north of Bilaspur hy the Central Provinces Topographical 
Survey ; .and in Sambalpur and other Inacts in tho cast and south hy tho 
G.anjam and Orissa, or Vizagap.atam Agency parlies. Cadastral surveys hy 
local agency, and professional forest surveys of a later date, have extended 
over a considerable part of the Provincc. To provide n basis for tho cadastral 
surveys, a toverse surrey party was .sent to thoPro\unces in ISSo, and having 
completed this work, it has since 1900 heen employed in prcp.aring new stand- 
ard sheets from the varied material which is available. Tho cadastiul surveys 
cover nearly a quarter of tho Province, chiefly in tho west, and tho forest 
surveys extend over a verj' largo and very scattered area of 19,000 square 
milcs in all. 

21'. Eor mapping purposes the Province is divided into 271 standard sheets, 

hut only about 180 sheets have been 

EUtc ot tho maps. ... . , i r in 

issued m standard form, and tho 
majority of these are very fragihcntary. For other parts of tho Province 
there are sheets on the 1" scale not in standard form in some parts, compila- 
tions known as congregated village plans and main circuit maps in others, 
and maps on the I" scale only in Nagpur, Wardlia and Saugor, and in a con- 
Biderahlc tract chiefly in native slates in Iho south and cast of tho Province. 
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The existing maps, as tlio dates of 'sui'roysliqw, are oiiit of ' 'date, and - 
they ai-o also defective in many other respects. , The maps of - the SiAh-ey of , : 
India appear to bo used extensively in the Central Provinces possibly 
because the Administration has not been ‘able, to supply-' locally rdade-- 
maps so freely as in some other provinces ; possibly on account of the 
fthameteu of the country. The replies to the questions put liy the Goto.' 
mittee are those of persons who have experienced in their actual work, 
the iuconvenienco caused by the absence of good maps. It is complained 
of the topographical portions of the maps that they do not , show ‘viUago 
boundaries, and of the revenue portions that they arc deficient iii topographic- 
al detail. The topographical survey maps are said .to bo more' out ’ of date 
than the revenue surreys, because it is in the hilly tracts that there has been - 
' most alteration of detaih In the matter of roads, tanks, villages and village 
names and in the delineation of liill features, much work will ho necessary te 
bring the maps satisfactorily up to date. Prom some of the opinions received, 
it would appear to he thought that, with the aid of information as.te 
changes given by local authorities, and with the assistance of cadastral sur- 
veys, it will he a comparatively simple matter to bring the maps up to date, 
and some sheets have already been con-octed and reissued in the manner sug-' 
gested. The result lias been most unsatisfactory. The Survey Department 
should not in future make itself responsible for the issue of maps as correoted 
up to a certain date, unless they have been thorouglily revised." The limita- 
tion of the use of cadastral maps in such a country as ■ the Central Prov- 
inces for the purpose of. revision is illustrated by some remarks of ,tho • 
Commissioner of NaSPiir which may he quoted ■ ■ ' 

“ An endeavour waS made in the time o£ Colonel Stralwn to bring maps up to date 
with rcfeienco to cadastral maps. The method was very cumbrous and liable to errors and 

omissioas It sufficed fairly well to show tbo alignment of a new mad, , but for no other 

purpose, and it was not feasible, where the existing Survey of India maps contained no village . 
boundaries. Hundreds of village liMces were sent to the Survey of India Office, and .there the 
matter ended. I believe that the experiment of bringing maps up to date by this method 
has been .abandoned.” ' . - , 

25. In the operations now going on. Cadastral maps are used where possible, 

hut a very large amount of fresh survey 

Be-san-oyaow require!. officor iu charge 

of the Central Provinces party is in favom’ of using reductions of; cadastral 
maps, where possible, and the cost rates of his work show that it is'distinotly 
more economical to do so, in the country he is now employed in, than to make.' 
a fresh survey. But it is not possible to produce good topographical maps of 
such a country as the Central Provinces by such supplementary surrey' 
as is sufficient in Bengal, though the utiliv.ation of reductions showing 
. trijunction points, boundaries, roads and main streams will greatly facilitate 
the work of the surveyor, and enable him to proceed at a much more rapid , 
pace than would be possible in a new survey. B^'ork of the. class now;heing 
done may, thevaioTC, he classed as re-survey .threughout, while in. the distvieta 
and tracts where there arc only maps' at present a. now survey will be 
required. I'he total area of the Province, dnoluding native states, is li5,80'li 
square miles. The pnriy now at’ work has recently revised the. maps’of, some 
12,000 square miles in Juhbulpore,,Saugbr,’ Damoh, 'and NaVsihghpur. -3^0 
cost rate of the work now to be done, ' which will generally he ■ on the 
2" scale, after making .allowance for the -assistance that will be obtained 
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•from forest' and cadastral surveys -^^over largo areas, may bo put provisionally 
-at ’Ea.. IS per square milo for resuryey and'-Rs,' 30 for new survey. The 
production of topograpliical maps for tbo Province wiirtberoforo cost about 
. 21 J laklis. 

' 26. The ’Central -Provinocs bare no local arrangements for tbe production 

•of. maps. . Maps on tbo Y scale appear 
Loc.i!ij pripami mats. to havo bcon Occasionally prepared by tbo 

Survey of India for tbo Administration in places where there have been 
revenue surveys, and traces on tbo 1" sc.ale of tabsils have bccu made for tbo 
use of subordinate officials. These latter contain no topographical detail, and 
•merely -show the oollcotion of villages included in tbo area dealt with. 
"Wbilo some such plans are no doubt required by local officers, their use has 
•not been without disadvantage, and tbe Commissioner of Nagpur remarks : — 
“ In man}' encos, bou'ever, great errors in .approprialo subdivision b.ave occurred from 
tTastmir tbcBC rr.ujiaili map?. The same want'oC maps combining village' boundaries with 
topographical dolail b-as caused many iDaiTproprialc boundaries beUveen tabsils .and districts.” 


BOMBAY. 


Prwoi:* tnncjt. 


Sblc cf tlic in»p«. 


27. Tlic Presidency of Bombay (with which for survey purposes the State 

of Baroda may be included) is better 
equipped witb standard topograpbical 

maps than any part of India oscepting Mysore. To tbo north in Cutch, 

• Guzerat and Baroda the maps arc indeed based as a rule on very old surveys, 
dating in some cases as far back as 1SG9 ; but even in those parts some of the 
sheets’ arc tbe results of surveys made after 1880 and the wliolc of them are 
c.vccllcntly drawn. and well reproduced. Furtbor south tbo comparatively 
modern maps prcp.arcd by the Soiitliorn Mabratta Survey party which was 

• at work up to 189 G hccoino a^*ailablc. Some of the sheets in Cutch are 
published only on the Y' scale and here a new survey will bo required. In 
the ostrorac south there is a small area extending over one standard sheet 
and portions of four others, for which no maps exist. 

28. - While it has not had the advantage of a sv.slematio and continuous 

.survey throughout its entire area, Bombay 
■ may he considered to liavc been excep- 
tionally fortunate, as compared- with other provinces, in flio arrangements 
■ made for it by the Survey Department. The surveying dono by the Southern 
Sfahratta party, as well as some of the work of other parties, was on the 2" 
scale, and a number of sheeb have bcon published on that scale as well as on 
tlicl". Of the usefulness of these maps, especially those of more recent date, 
there is infonnation from all classes of officers. A special feature of Bombay 
is the extent to which the maps have been used by Irrigation Officers, from 
whom — and especially from Ifr. • Beale, tbo Superintending Engineer on 
special duty, — opinion.s have been received to which ihf3 detailed examination, 
which they have made of the maps in the course of their duties, lends special 
value. Even the map.s of Cutch arc favourably reported on by the Political 
Agent though, being old, they stand in need of revision. Officers of tho 
Railway Branch have given similarly favourable opinions ; and the criticisms 
of the Bombay maps generally assume the form of suggestions for their 
further improvement. In some eases inaccuracies liavo boon ■ jiorated out 
which are owing, as a rule, to cha7iges iu roads or village sites since tho 
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maps ■o'ere mado. > Tlie majority of tlie maps have not heoh coritouredi-eveii • . 
roughly, at any definite vertical interval, as they wore csccuted'heforo <any •' 
instrument suitable for the purpose was introduced ; and- the most- urgent ’ ' 
demand made is for more levels. The great insistence with which "the - 
request for additional levels has been pressed hy almost all the engineers, ;- 
whoso opinions have been received, may bo taken as showing the direction 
in which even the best and most modern topographical maps of India require 
most revision. " • ‘ , 


25). There seems to bo no doubt that, in practically tho whole of this 

Presidency, the maps may ho accepted as . 
Bcvisron rctimicd. thoroughly satisfactory provided that",, 

they are brought up to date hy revision. ' ' 

The total area of tho Presidency with Paroda hut e.vcludiug, Sind is 143,800 
square miles, of which 141,100 square miles may he classed as requiring •; 
revision and 2,700 square miles .as requiring original survey. The cost rnay • 
be taken as Pis. 12 per square mile tkrongbont, involving a total expenditure' ' 


of 17J lakhs. 

30. Owing to the possession up to four years ago of a Hovenuo Survey of 

its own, and to the existence at Poona of 
LoMiiy prepared maps. " ^ ovgaiiisod reproducing officB, thc 

Presidency of Bombay is unusually well supplied with maps other thanthbse 
issued hy tho Survey of India, ' The village maps of the revenue survey, pre- ' 
pared on the scale of 8" or 16" to the milo, have been used in the compilation ‘ 
of taluka maps on the Y scale, and these again have been' incorporated in dis- ; 
triot maps. In other cases district maps have been prepared on' the scale - 
hy reduction from tho topograpibical maps of, the Survey of India,- with - 
corrections made from information supplied by local officers to keep them up . ' 
to date. It is not claimed for the locally prepared maps that they are topo- . ' 
graphically complete or aocurato ; but these maps, some of which arc issued' 
with vernacular as, well as English names, ‘ are' useful for ' administrative 
purposes, - 

31, Of small scale raapsj the only one which has, been prepared for Bom- ' 

hay', opart from, tho Indian Atlas sheets, 

Small Kale wars. Presidency, 

though an outline map on tho fs" scale is in course of preparation, ' Large 
maps of a number of towns and cantonments have been prepai'ed, on various 
scales ranging from 6" to 80" a mile, Tho survey of the town of - Bombay 
itself is, not amongst those that have been undertaken hy the Survey of Indhi. , 


SIND. 

32. The whole of Sitd was originally surveyed between 1855 and 1870 hy , 

a Eevenue Survey pfarty on the 4", 2" 
Prcvioas survry. scale. ThcsG sm’vcys Were pubh'sbeid 

on the 1" scale on sheets measuring'30' Long. X 20' Lat. ' The maps arenow ' 
quite out of date. ' . ■ ; ' ' 

S3. In 1805 No. 12 Party and a . detachment of No. 15 commenced a ■ 

new topograiihical survey’. Previous to ' 

.arvoj in progrea. . 

ment had surveyed thoTndus oh tho T" scale. The . state of the mapping of 
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the, Province no'^' is as foUowSi tating it by districts, and allowing for work 
wbiob. -vvdll bo doPe by the end of this- field season (190-i-0o) : — 


Karachi all surveyed lately on the 2" or 1" scale 
Larkana all surveyed lately on the 2" or I" scale , . 
Upper Sind Frontier all surveyed lately on the 2" sealo 
„ , , rpart recently surveyed on the 2'" scale (about) 
bukbur ■^and remainder surveyed on the 4" scale (about) 

r a small part recentlj' surveyed on tlio 2" 

Khairpur State -j scale (about) 

(.remainder surveyed on the 4" scale (about) . 


11,971 sq. miles. 
6,051 „ „ 

2,631 „ ,1 

3,300 ,, ,_i 

2,099 ,, ,, 


1,200 

4..850 


3 ' 

S’ 


8,248 „ 
2,300 „ 


Hyderabad^"’bele recently surveyed cn the 2*' scale 

mv. A C snrvcyed on (he 2" scale (about) , 

Inar amJJ remainder triangulated for 4" survey whieh will 
l.arkar. be completed nest year (1905-0G) . .11,198,, ,, 

None of the work (all desert) has been published. 

Some 75 stantitit’d sheets bare been published on the 1" scale, and of these 
some 23 hare also been published on the 2" scale at the retjnost of tbo Irriga- 
tion Department, 

34-. Out of tljo totnl 53,01'3 square miles comprised in Sind, there is there- 

fore material for mapping about 31,901 
u ort remaining to to tionc. squarc jiiilcs On the 1" scalc, revisioP only 

being required. The remaining 18,142 square miles will have been surveyed 
both by the revenue survey, and on the V scalc, so that a now survey u'ill be 
■required if 1" maps are to be produced, but as the couulry is all desert there 
is no urgency iu the matter, 

The approxitpatc cost rates per squarc mile will be — 

Rs. 

Survey (oliiedy desert) . ....... 16 

Revision (it undertaken at once) 2 

35. The Canal Engineers arc unanimous as to the extreme use to them 

of good topographical maps with plenty 

Locally prcr“oije.ar3. => , , ml 

of levels — 2 scalc, if possible. The 
District Officers generally find the extremely rough maps or plans propai'ed 
by the Superintendent, Land Records and Agriculture, Sind, more useful than 
the Survey of India standard sheets, owing to the absence of revenue detail 
on tbo latter. 

Collcctoratc maps on the h" scalc for reduction to the scale are being 
prepared by No. 1'- Party. 

3G. The Y Atlas sheets of Sind aro quite out of date, and the results of 

the recent surveys have not been incor- 
porated in them. 


Atlas sliccts. 


BALUCHISTAN. 

’}>) . The area til. Vai's ■Provrnte may Vaihun Ybllifi/i) square mAes. 

following maps exist 

riistiiig ^ 


(a) 1 incli^lC miles, of tbo whole Province, published in 1901. 

{&) 1 inchs=8 miles, of tho whole Province, compiled from maps and 
published in various years from 1897 to 1903. 
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- -(c)' miles,'; of 'the mliole.' Province;, publisheddn'iyatiou? years 
from 1893 ' to'1903. iThetatea ^west of 06° longitude (G5j600 
.’(’s^liaro miles) 'nrasfreconnoitred on 'that -Scale'. -East of '66° 
^longitude the Dhap^'.'u'cre^cottipilcdihy reduction-ofthct-l''. • ' ^ 
(d)' rmch= 2 miles. I'he’part 'of *tho 'Province -to' 'the 'east-bf longi- 
tude (GBj'jOO square liiilcs) has been shrvdyedlbn -this Scale. ^ 

All the above maps are generally accurate hs regards physical features, . 
hut some of 'them require 'moro heights, classification of rodds,' and^additions 
from the recent surveys on the 2"=:1 mile scale. They also require corrections 
regarding names of localities and villages. * Political boundaries and approxi- 
mate tribal limits alsb^^quires examining. ■ ■ , ' 

'a small portion of the country routid Quetta vras sm'veyed 
between 188di and 1887. No. 15 Party commenced to Cxtehfi" this sur- 
vey 'in 1903,' hnd also to revise the sheets of the I88d!~87 survey.' ‘Py the. 
end of this season (1906) 2,740 square miles : on this ' scale vwill have 'b'Cren 
surveyed, and this is the only material available for the publication bf 2'-'or T'' 
'maps. This leaves 129,660 square miles to he surveyed. The- cost may bo‘ 
thkenat 'Rs. 75 ,■ per- square mile, i giving a total approximate estimate 
f'Ps.' 97,20,000. The 'cost of survey -is much increased by the necessity for 
escorts, and we think 'it would he reasonable not to charge such ■ expenses 
against the Survey estimates. . ' - 

■ 38. The militarymutliorities have aslced for maps to'ho published bh ■thb'2'’' 

Work rcBrainiog to ko done. “Orth' Of thd genotal' 

line Deva Ismail 'Kban-Loralai-IIalat, 
along latitude 29, taking in Chagai. This may bo taken as 34,000 square 
miles. Having regard to the nature and importance^of the remaining 98,300' 
square miles, it would seem sutDcient if they were snrvoyeA on the scale of 
publication, vis. : — 1"= 1 mile. 

' The approximate cost would then be — 

2" survey. — 34,000 wmrw 2,740=31,260 square miles @ Es. 76= 
say, Es. 23,45,000. 

■ 1" survey.— 98,300 square miles @ Es. 40=say, Es.. 39,30,000 — a 
total of Es. 62,76,000. 

Three parties would take about G-i years to complete the 81,260 square 
miles considered urgent by the military authorities. 


■ OENTEAL INDIA AND EA JPHTANA. 

(^Inchtdbig Ajmer- Mcnoara.) 

39. The Committee were unable to visit this part of India, hut deputed 

, V .1 r- Colonel KeUy to consult' the local offi- . 

■ ' ■ ' 'oials. In this . largo 'area no question ' 

' can arise either as to the advisability of hringing'the maps up to date or as 
to the measures required for the purpose. 

40. Apartfrom the standard 'sheet mapping, there are of Central India and . 

Existingyap,. • . E^jputana the following maps ' 

(a) a gene'ral'map on the scale of the, Central Ihdia'Agency; . ■ 
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In tho Cis-Sutlej {erritorics raaps had been made between 1832 and 1849,’ 
some of which still form the basis of tho present maps of these districts'. , .Bat' 
immediately after annexation, the attentidn of the Board of. Administration 
was directed to the two points w’hich still, after the, lapse of more than half, a 
century, are the main objectives of the maps of the Province, h otj., - military 
requirements and the development of the tracts in the plains. Within, the 
first year of British rule, scientific sutv'eys , wofe donducted for the .Grand 
Trunk -Eoad to Peshawar, and for the Bari Doab Canals.. Among the -‘maim 
reasons for having good maps in the Punjab are still the prime impiortanco of 
the North-West Prohtier from A military point of view, and tho assistance 
such mapis give to the extcnsidh of canal irrigation. ; ' 

45. The first British rulers of the Punjab not only camolrooi the North- 
„ , West Provinces, thoroughly trained in an 

advanced system ‘ of revenue administra- 
tion, hnt inherited from the Sikhs an efficient and, for the time and circum- 
stances, extraordinarily good revenue system. The 'necessity of preparing 
roliahlo maps d'f the country for revenue purposes w'as therefore at ' once 
forced upon them. Survey parties belonging to the Revenue Branch of the 
Survey of India were promptly detailed to carry out this work, and with such 
energy was it pushed on' that between the years 1849 and 18(53 complete village 
maps on the 4" scale word prepared for the whole of .the plains country east 
of tho Indus.' The features of tho hilly, and in parts mountainous, districts of 
Jhelum and Rawalpindi rendered this part of the Province unsuitable ground 
’f6r revenue siuweys; they were accordingly topographically surveyed ‘'on 
the I" scale diiniig theyeats 1851-59. Tho survey of the frontier distridts. 
was then undertaken; hotween 1863 and 1870 Peshawar and HaZata (hilly 
iportion oh the 2" scale) ; ih 1870-74 Bera Ghnzi Khan, and ' in 1873-82 
tho trans-Indus portions of Bannu and Dera Ismail Khan wore • surveyed 
bn the 4" scale up. to tho ‘foot of the border bills. Tbe survey of the Kobat 
District, like Rawalpindi and Jlicliim, was not attempted by the Revenue 
Survey parties owing to its comparatively small cultivated area'alid tbe.billy 
nature of the country ; it was finally surveyed topographically dn ’ lSSBSS 
on tbe scale. ■ , 

. Excluding, 'for. the mbmeiit, the Himalayan districts of Kangra.and Simla 
and 'the hill pSHion's bf Gurdaspu'r, Hoshiarpur and TJmballa, theitihove 
account explains the early surveys of the district's of the Punjab, as they stood 
■till quite recently. The newly formed districts of Mianwali, Attock arid 
•Lyallpur areincludcdin tbe districts from which they have been carved; Thdre 
remain the Sikb-States in the east oC the Province arid- the MaKomedan State 
of Bahawalpur on the south. The survey of the Sikh /States was ' a 2" 
^argana sxavej conducted during the years 1847-49, while in Bahawalpui 
a 4" survey of the riverain tracts.’rind'a 2"' survey of the desert portion were 
■barried out'in 18(39-74, 'the result-being published in 48 sboete ou’ibeP^ scale 
AriI87G.' ■ Th'o'prndrictidn of -'a -map for tbe whole of the Punjab, excluding 
tlioREimalayas, was'tlib'rfe'fo're-coiri'jtleted with the end of tbe Kobat survey in 
: il883-'34.- ■ ■ ‘ ' V 

. It will have been noticed thkt practically over the • whole of the Province 
tbe' surveys were undertaken in tbe interests of - the revenue administration. 
The ri'atuie of the country •whefe, with the exception of the largo rivers and: 
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the recent artificial extension ot railways and canals, there are few topogra- 
phical details ■ of much importance, lent itself to this treatment. If proper 
steps had been tahen to ensure the keeping of the Revenue Suiwcy maps up 
to date, and the insertion hy supplementary survey of the slight amount 
of topographical detail required; the Punjab should now .possess perfectly 
serviccahlo maps for most of the districts in the plains. 

-ifi. The Survey Resolution of September 1882 has been referred to on 

Work Ot tho rnni.b Tmvcr.o occasions. The completion of the 

4" revenue survey of Dera Ismail Khan 
and IMuzaifargafh, and the Murree and Kahuta hill forests in Rawalpindi, 
set freo a party for the topographical survey of the Hissar district where 
the 'first attempt was made to carry out one of the main objects of the 
Resolution, viz., the establishment of a direct connection between the work 
of the Survey of India and the cadastral work of the village patwaris. The 
Hissar Survey was a topographical one on the 2" scale, hut it included the 
determination hy tr.a verses of points, (to ho permanently marked,) in the 
interior of the village lauds, at intervals of about half a mile, as well as the 
ordinary ‘traversing of the village boundaries usually carried out in 4" 
i)iatizaicar surveys. These points were to furnish a basis for the cadastral 
survey, and the plan was expected to greatly facilitate the mapping of 
ehanges and the keeping of the maps up to date generally. The district (as 
it was'thcn bounded) was completed in two field seasons during which time 
3;4'43 square miles were surveyed at an average cost of about Rs. 33 per square 
mile. The traversing was estimated to have cost about Rs. 20 per square 
mile. TEo maps were published in 1886 on the 2" and 1" scales in standard 
form. 

Tho cost of this elaborate traverse was, however, felt to ho excessive, and 
it was decided to restrict the scientific work to the lowest necessary limit. 
The professional survey work was therefore confined to — 

(1) the skeleton traversing of villages for tho purpose of determining 

the co-ordinate distances of trijunction points; and the projection 

of maps of trijxmctions on tho scale of two inches to tho mile; 

(2) the insertion of topographical details on these maps hy reduction 

from the settlement survey village maps ; 

(3) .the testing and correcting (where necessary) the reduced map hy 

examination in the field ; 

(4) tho drawing of fair maps on the two-inch scale. 

It was found that tho reduciions from tho settlement survey maps, when 
tested, were very correct representations of tho ordinary topographical features, 
and only a few omissions had to bo supplied hy new surveys. The errors of 
survey were net greater than were found to become eliminated in tho process of 
reduction. The omissions which had to he inserted at the time of tho test 
were the high hanks of rivers, hridgos, temples, milestones and the correct 
limits of village sites. 

"Work on this system was carried on in tho plains districts for rix years 
from 1884-85 to-1860-90. During this period 30,146 square miles were tra- 
versed (i.e., trijunction .points were fixed,) at an average cost of Rs. 7 per 
square mile, and 13,822 square miles were tested and finally mapped on tho 



2" scale, at'.an average, cost 'of Es.. ;7-2-0- per square' imlc.' jTIiO /traverso' 
‘and tesfc.surrejr coveted the districts of Eerozepore, Jullundur/Ludhianaj the 
plains, portions of . P'mballa and.Hoshiarpur, . part of Jhahg .and ' tlie -■ 
Natiro States of Xapurthala and Earidkot'; ; while the traverse was extended' 
over the districts of Lahore, Amritsar, ■ Gurdaspur, SiaHcot,; .GujranVala,.. 
Gujrat, Shahpur and the remainder sof Jhang. .In the. Phulkiah States-otv 
Patialaj Jhind and Nahha a 1" canal survey was executed, hut the party" 
employed in the Punjab was disbanded in 1889-90 in pursuanoe.pf the orders,' 
for the reduction of survey parties.- With the exception' of an .area covering.- 
about five standard sheets in the Jhang District, the whole.of . the traverse , 
work done between the Sutlej and the Jhelum has been^ tying unutilized 
up to the present time. The rapidly dcvolbpiug central districts of .the- 
Punjab have had to put up with maps fifty years old, wlien a very little 
extra work and expenditure would have given tliern new' maj)s, later' than 
1890. The result of the traverse party’s labours was the, publication of" 
revised maps in standard sheet form of the districts of Perozepbre, .Hissar, 
Dmhalla (part), Ludhiana, Jullundurand Hbshiarpur (part), and the states' of 
Kapurthala, Paridkot, Patiala, Jhind and Aabha. , This area was mapped 
in D1 complete sheets, and portions of 18 others, out of the 3d0 sheets ,, which 
cover the Punjab and North-West Prontier Province. , . ' , 


47. Supplementary work of this nature was not resumed until 1901-02, 

, , , , wlien the topographical party which had 

licccnl supplementary sarvey. t , 

been surveying in the Langra and Simla . 
Hills .since 1884-85 (its work there -will ho noticed, im’medintoty) Vyas 'mo-yed- 
down to the plains. During the last three years supplementary survey has- 
been completed in the Lahore District, and in portions of Amritsar, Mbntgoih-, 
cry, Perozepore, Multan and MuzafCargarh. This area measures ■ rduglily 
12,600 square miles. Standard sheets on the 2" scale have also been published" 
of a small tract along the Ohonah Elver in the .Multan District.' '.These 
areas have been omitted from the calculations for the - future .suiwey ' pro-' 


gramme, - ^ ‘ 

48. A very largo amount of cadastral material has' been prepared by the 
; Punjab Settlement Departm'ent , within 

Caiiaslnil raatabl nvailaWc for suppIcmcnUry Jjjgj; years, Wllicll might liave 

stirvoy* r * * s ” ' 

been utilized in the compilation of new 
topographical maps, had the system inaugurated in 1SS4 been ppsevered in. . 
The districts of 'Lahore, Amritsar, Gurdaspur, Gujranwala, Sialkot, Gujrat, 
Shahpcj.’, Dera Ghazi Khan, MuzaEfargai’h, Mon tgoinory,. Multan and Jholum: 
have been mapped since about 1890. The ' Government of India ■ in 'ilieir' 
Agricultural Eesolutions of 1890 noticed favourably the Punjab system of 
keeping land records and cadastral maps up to date.. The mapping bf the 
fields is carried out by the local patwaris, or village, accoiihtants,’ to whose 
training in survey work the Local Govermnont, attaches . great importance.- 
Pxbm the experience of the Survey, officers who' have done, supplemeutary' 
work on the Settlement maps, the results appear to he sufficiently' accurate 
4o .he of considerable assistance in preparing- revised ,maps, provided the map- 
ping of the local agency is confined to villages in the plains, and is conucoted 
with the professionally ascertained triangulated points. . But a; rigid supple- 
mentary survey is required in all this tract, to onsnrotho proper classification' 
of roads, streams and h-uliahs, and to secure the entry of .siich topographical 
detail as the patwari omits as bej*^;^'ni|^essary for revenue, purposes. 
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■For the whole of Sialkot, Gujran'vrala, Gujrat and Shahpur, the plains por-. 
, tion dt 'Gnrdaspur and the remaining part of Amritsar, complete traverse data 
are available. A supplementary survey should he carried out in these districts 
as soon as possible, before the cadastral maps— now already 10 years old- 
become any further o^ut of date,; the area is about 14', 460 square miles and 
tlie cost of reducing the .pa twari’s mqps and carrying out the supplementary 
survey should not be more than Es. 10 per square mile when the parties are 
in>full worlcing order. 

In the remaining portions of Montgomery, Multan and Muzaffargarh in 
Dera Ghazi Khan, which have recently been settled, and in the now Mianwali 
District, at present under Settlement survey, where traversing will be requir- 
ed — ^the cost will be somewhat greater. It will suffice to take a rate of about 
Es. 15 per square mile for 18,800 square miles. 

In the Cis-Sutloj part of the Punjab plains there are four districts, Delhi, 
Earnal,EohtakandGurgaon,withan area of 8,224 square miles, whore the 
only maps are 1" district sheets, compiled previous to 1850 from the 4" revenue 
village surveys. Gurgaon and.Karnal are at .present under cadastral survey, 
and it is understood that Eohtak and Delhi will come under ro-survoy hy the 
settlement staff within tiio nest two years. In these districts supplementary 
survey will suffice, but it is advisable that a preliminary traverse should be 
made to form a chock on the cadastral operations. Under this category may 
bo placed the Native State of Babawalpur with its 15,000 square miles of 
territory. In the parts of this State in which a re-survey is required the cost 
will probably not exceed that of supplementary work. 

49, In the three northern districts of Jhelum, Eawalpindi and Attock the 
„ . , maps are 45 to 50 years old. This is the 

r.einrTcj repaired. - ^ •' 

most important part of the Province 
from the military point of view, biit, altiiough Eawalpindi is the constant 
scene of military manoeuvres, no reliable military maps exist, with the help 
of which an officer could lead troops accompanied by guns and baggage 
with certainty from- any one point to any other point across country. This 
grave defect sliould bo remedied as soon as possible. The broken nature 
of the country- makes it unsuitable for the compilation of maps from 
cadastral material. The contouring and delineation of the hill features must 
bo accurate and all topographical details must be mapped. A new topo- 
graphical survey of these three districts, covering an area of 8,845 square 
miles, is therefore necossaiy. The cost of re-survey on the 2" scale will 
probably be Es. 45 per square mile. 

The new district of Lyallpur covers that portion of Jhang which 
was traversed, but not tested and mapped, in 1880-90, But the creation of the 
Chenab Canal Colony and of the similar colony on the Jhelum Canal in the 
Shahpur District, has rendered tlio previous traverse data quite out of dato 
and insufficient. Prom the ovidonco received, there is reason to believe that 
the squares, which were laid down by the Irrigation Department for coloniz- 
ation purposes, were extended over too largo an area from a single base, and 
have in places become distorted. The whole face of the country lias been 
entirely changed since any of the c.xisting maps were made, and in the Iavo 
Colonics it will bo better to make a complete re-survey at once, using the 
available material as far as'possiblo rather than attempt supplementary work. 
The re-suevoy will include a traverse of the trijunction points of the newly 



18 


Rerision rcqnirotl. 


Survey work in tlio Hiruftlayoi 


formed villages, -so as to assist future cadastral surveys, '.but Trill not , cost 
nearly so much as the work in Jhelum. A rougli estimate at the jlrelum 
rate for 4,000 square miles will cover the expenditure. . . . . : " 

60. The districts of Umhalla, Hissar, JPerozeporc, Ludhiana, Jullundur,^ 

Hoshiarpur (plains portion), part of 
Jhang, the Sikh States of Patiala, jhind, ' 

Nahha and Faridkot and the State of Kapurthala and other minor states,' 
such as Maler Kotla, have 1" maps which were prepared after the supple-' 
mentary surveys of 1884-89. Those maps are of comparatively recent date, 
and arc reported to he sufficiently accurate as to details. In this area of 
roughly 24,600 square miles it will ho quite sufficient to revise the maps. 

61. There remains the tract in the Himalayas covered by the districts of 

Kangra, Sinila and the Simla Hill States, 
Lahoul and Spiti, and the montane por- 
tions of Hmballa, Hoshiarpur and Gurdaspui'. , The triangulation of' this area 
Tvas commenced by the Himalaya, subsequently Ho, 18 Party, in 1884-86. Up 
to 1900-01, when the original programme of the party was completed, the hilly 
portion of Hoshiarpur, Simla and the Simla Hill States, along with Mandi and 
Suket and a portion of Kangra had been surveyed on the 2" scale, while ‘ the - 
hills of Umhalla and Gurdasimr, the State of Sirmur, and the .remainder of 
Eangra and Kulu had been surveyed on the 4" scale ; on the northern . and 
eastern edges of this wild and inaccessible country a 1" survey was carried out 
for small tracts bero and there. The decision to survey these mountainous 
tracts on such large scales was arrived at in connootion with the posable 
requirements of the Forest Department, hut it involved an expenditure , quite 
out of proportion to the value of the country being surveyed and a great waste 
of time. The work of issuing fair maps was also allowed to fall into an'ears, 
and the officer n'ow in charge of the party can give no clear 'idea' of wlicn 
these arrears will be overtaken. Up to date only 3 full standard sheets and 
portions of 5 others have been published on tbo 1" scale, 6 full sheets and por- 
tions of 10 others have been mapped on the 2" scale and 3. full sheets and por- ' 
tions of 18 others have been prepared on the 4' scale. Practically all this 4" 
jvork is included in the maps issued on the 2" scale, but tbo publication of tbo 
results of these 17 years’ survey work in the Himalayas is still very patchy and 
incomplete. Most of the Avork is quite recent, and there can have been practi- 
cally nobbanges in tbo features of the country. Special arrangements should 
now bo made to secure the publication of maps on the 1" scale of all the country 
which has been surveyed, and iu tbo estimates an allowance of Es. 6 per square 
mile has been made to cover tbo work on the 19,000 square miles referred 
to. There still remains an area roughly estirnated at C,000 square miles , 
towards Tibet of which no regular survey has over been made, though - 
I’econnaissances exist. There is no urgent need for maps of this country . 
which can he taken up at the end of the Punjab programme. The cost of 
survey on the 1" scale will probably be about Es. 40 per square mile. • 

62. The requirements of the Punjab 
are summarised below . ■' 


SamiuBry of rcqmrcmcats. 


Survey 6,000 square miles on the scale at Es; iO.' 

Ee-survey ■ 12,900 square miles on tbo 2" scale at Es, 45. 
Eevision 24,600 square miles on original scales at Es, 10, 
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Supplementary f 41,1] 0 Equaro miles') „ j, nw i x fils, 16. 
survey. [ 14,4G0 square miles j ^ scale at [ 3^^; 

Slapping of •19,000squaromilosintlioliilIsontLol"scaloafc!Rs. 6. 
No vvorlc required 

at present in 12, COO square miles recently Lrought>up to dale. 


Total 


133,700 square miles. 


Sj'fciil anvl IxaUy jirfparrJ maps. 


The total expenditure should not exceed twenty lahlis. 

58. The Punjab Government has a complete system for tbe local prepar- 
ation of maps for revenue purposes. The 
detailed field maps on the 10" or 21" (or 
even larger) scales are redticcd by scale to 1" village maps, known as index 
maps. Where fresh cadastml suiTcys have been conducted, those maps take 
the place of the old 1" maps of the Revenue Survey. The index maps are 
grouped together on the same scale on convenient sized sheets to form talisil 
maps, and from these reductions are made by pentagraph to the 2" or 1" scale 
for the use "of dislriet oniccr.s and their subordinates. The larger scale maps 
arc prepared in the vcrnacul.ar, the smaller in Rnglish. When necessary, a 
further reduced map on the scale is prepared for a whole district. 

Tile majority of tiles'* maps are more .skeletons or indices, and do not 
profess to show any fopogniphical detail beyond the administrative details 
required hy district ofilcers. They, however, answer all the immediate reejuire- 
ments of revenue administration, and are in constant use in preference to the 
obsolete maps of the Survey of India. From the replies to tho Committee’s 
questions it Is evident that throughout the Province there is a desire to have 
maps showing full topographical details and it is only because of t he .abecace 
of snob map; that s'j mucli reliance is placed on tbe locally prepared reductions 
of tbe field maps These mayis are not published, nor is tliore any establish- 
ment in the Punjab for their reproduction on a large scale. A few copies 
only arc printed by rough litliography .at .a Xativc Pres; in Lahore. 

.6). There is a consensus of opinion fhattlie most useful map for tlie district 
„ . olTicer is one on the .1" .scale, showing as 

n ,'j,r! t.-.i; ». . » o 

much Inpograpiucal detail ns possible. 
Owintr to tho inconvenience caused hy titc ahseuco of up to date maps for 
alraoH every district in tho Province, tho Punjal) Government in 1S9,> made 
arrangements which arc detailed in the joint reply received from tlio 
Financial Commissioner, the Settlement Commissioner and tho Director of 
Land Records, to .sclcel oae map for each district which should he revised 
every ten years, or in the ease of railway or canal extensions evciy fire 
ycar.s, 'iho maj> selected isgenenally on the I" scale. 


NORTH-WEST FRONTIER PROVINCE. 

< 65, Tho country designated hy tlic name of tho Nortlt-West Frontier 

„ ■ Province divides itself into two iiortions, 

Cotf fl rrfitlncf. , . 

r/tz , : — («) the area iiisiao tho adnuii- 
istrativc border, and included in the five districts of Hazara, Peshawar, 
Kohat, Bannu. and Dora I.smail Khan with the outlying Agencies on tho 
JIalakand and in (lie Kurram, Tochi and Gumal vallnys; atid (i) the tr.act 
outside the administrative border, but inside the Durand lino and witliin tlio 
epherc'of Britisli influonce. 
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Cadastral mappiQg. 


66. Tlie methods and dates 'of the dnginial B‘urv(^s of the five districts of the 

, ^ , . Province have been already described in 

Previous surreys, . * ‘ 

paragrapli 45 relating to tno Punjab. : 
The existing maps of Peshavrav, Bannu and Dera Ismail Khan are, compila-' 
tions from di" village surveys, and that of Hazara from 2" village sttrveys, all 
executed between 1863 and^ 1882 by Revenue Survey Parties. The sheets of 
the Kohat map are the result of a topographical survey conducted in 1881-83. . 

67. Since these dates the whole of these five districts Tiavo been ro'^sur- 

veyed cadastrally . The measurerdonts of 
Peshawar were completed by the Settle- 
ment staff in 1SB6, of Dera Ismail Khan in 1903, and of Kohat in lOOd, Vhilo 
Kazara and Daunu will he finished in the course of a year or so.' But in 
country of the nature of the North-West Erontier, much assistance ^ cannot bo 
expected from cadastral maps. There are stretches of flat , level coudtry, 
especially towards the Indus in Peshawar, Bannu and Dera Ismail Khan, Wt 
alone: the border the face *of Ibe land is covered with mountains and bills, ' 
and broken by ravines and bill torrents. From the military point of vifew»'it 
is more important to have good maps of the North-West Erontier than of ■ 
any other part of India, and the features "which the cadastral surveyor omits 
are precisely those which are of importance to the soldier. 

58, Of the incompleteness and untrustworthiness of the existing • maps 
„ ample evidence has been received. > 

, The Chief Commissioner in his, letter 

dealing with the Departmental Committee’s Report gives several instances of. 
inaccuracies in some standard sheets of the Peshawar District,' issued 
"within the last fom' years, "u-hich the Committee had an opportunity of 
examining at Peshawar. They appeared to have been compiled by tbO' ' 
incorporation on the pld 1' maps of the now detail given in reductions of the - 
cadastral maps, hut apparently no supplementary survey of topographical 
details, or test in the field was earned out. The consequence is that the 
roads are not properly classified, important canals are not correctly shown, ' 
and the names of villages are printed without duo regard to their relative, 
importance. Owing perhaps to the fact that, the original maps are based ' 
on revenue surveys now 40 years old and carried out at a time "vvhen 
there "was considerable danger involved in survey work ■ on the border 
b ills , the delineation of the hill features and of the ravines and streams 
is very vague and difllcult to follow. The evidence received shows that ' 
even the recent issue of the 1" standard sheets of Peshawar gives a map 
"which is positively misleading both to the civil and the military officet. 
The condition of the maps of the Bannu and Dera Ismail Khan' Districts is - 
said to be worse. In Bannu the map does not show one of, the most 
important features of the district, the canal system-* ^yhich irrigates over 
150,000 acres. This has necessitated quite recently the local ' preparation of 'a ■ 
new map of the canal area by an engineer of the Public Works Depaftmont., 
In Dera Ismail Khan the changes in the' course of the river Indus- and 
the destructive action of the hill torrents ato continually causing changes in', 
the face of the country, so that the old maps are now hopelessly out of date; ' 
lu Kohat, with the exception of the construction of the railway and a few 
roads, and the advance of the boundary of the district to the top of- the, 
Samana Bange, there have not been, many changes .since tho" excellent 
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topograpliioal sun'oy twenty years ago, Nor liavo the cliangcs in Hazara been 
very numerous, but in tins inouutaiuous tract a maj) compiled from a 2" 
revenue survey, now 35 years old, hardly satisfies modern requirements. 


69. These remarks indicate the action which should now be taken. All five 

for n^.nrvo,- re-SUrVCycd topo- 

• graphically on the 2" scale, if only because 

a thorough topogi'aphical survey has never heen executed in this important 
tract, and the Commander-in- Chief requires 2" maps. In Kohat, Avhcrc the 
existing map is the result of a toiiographical survey, a revision would have „ 
sufficed, but as maps on tlic z" scale arc required for militaiy purposes it 
will be necessary to hai'c a resurvoy. In (his dist rict a professional traverse 
was carried out in ISt’O-lDOO for the settlement maps which Avill greatly 
facilitate the work. Some assistance Avill also be afforded in all the districts 
by the settlement maps. 

The area thus indicated for resurvev is : — 


llnz.'iKi ... 



miles* 

3,801 

ro^li.iw.sr ... 



2,005 

Koii.-it 

• •• 


2,600 

P.Anmi ... 

• •• 

• •• 

1,080 

Denvlstr.ail Khsn ... 



3,403 



Toinl 

... 18,085 


Tills work will occupy a full .strength topographical party for about four 
years and vill cost about Pis. do per square mile. The total o.xpcndituro 
may ho estimated at a little over six lakhs. 

GO. Tito maps in use in the Agencies niid for the country across (he adininis- 
_ , , , tmlivc border arc tlio V standard 

sheets of the Nortli-IVcst Trans-l'ronticr 
Series. These have been compiled from various reconnaissance sur\ oys made 
at different dates, ns the opportunity of sending surveyors with expeditions 
offered itself. They are published in moJem style with the bills in broivn, 
and afford what information is available of this part of tlio country. During 
the past field S’lason a topogniphieal party has been at work simvcying the 
Toebi and Gonial valleys on the 2" scale. It is estimated (bat along with (bis 
area the tract roumnVana and the strip of country between Thai and the 
Tochi, covering in all l,dlO square miles, will bo fini.slicd in 1905-0G. This 
work should not be intcnaiptcd on any account. A .similar survey should lie 
carried out in the Kurram Valley, and in (be tribal area outside the adminis- 
trative border as opportunity offers. The area to bo thus dc.alt with is 
estimated at 25,000 square miles, but no cost rates of any value can from the 
nature of the ca,sc be assumed. 


I/.CAlIy j.rcjsirc'l rn.npi. 


01. There i.s little to say under this bead which would not merely 

repeat Ibo remarks already made in ibo 
section on Iho Punjab, Por general 
use the district olBcors have boon making use of the district maps 
furnished by the Smvey of India, but in Poslmwnr tliis map is so incorrect lliat 
the civil officer.s at least have bad rocoursc to a collection of small scale maps 
made by the sottloment ofiiccr and incorporated in tbo Dislriot Qazotlcor. 
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. The settlement olScors prepare, under the rules in force in the Punjab; ' 
reductions from their field maps on the 4", 1" and -J" scales. 'Those' show, , 
village boundaries and all the chief administrative details, -and are more;; 
useful than out of date Survey" maps. However, 'all the .officers "-serving''; 
on the Prontier, who have hoou consulted, agree unanimously in stating that'- 
maps containing full topographical dcfails are absolutely, essential to them . 
in their everyday work. . - • . . 


Early Bun’cys. 


UcccDt^survoys. 


KASHMIR. 

62. The survey of Kashmir and the mighty mass of mountains up to the 

Tibetan frontier was commenced by the 
trigonometrical branch of the Survey in 

1865. Along with the triangulation the topographical filling in of the map by, 
plane table was carried out chiefly on tlie scale. The Kashmir series of 
triangles Avascompletedin 1864, by which time 70,000 square miles of country, ', 
covering Jammu, Kashmir, Kaghan.Ladak and little Tibet, had been surveyed. 
In the valley of Kaslimir the map is full and detailed, hut in the wilder ■ 
mountain regions it is in many places compiled from rough sketches. In tlie' 
annual reports of the Survey of India tho whole of the map of Kashmir is 
shown as based upon geograpliioal reconnaissances on various scales.'- As' these - 
reconnaissances are more than forty years old the map is now out of data. ; - 

63. Since these early days little or no survey work has bom carried out in., 

tho east of Kashmir, but to' the north- 

' Avest tho placing of outposts in Gilgit , 

and Chitral has led to the mapping of the coimtry between Gliilas and, the 
Pamirs and westwards to the borders of Kafiristan. Since 1898-99 survey ' 
detachments have been steadily employed on this work in . the hot weather." 
All this recent work has been on tho scale, and so far most of the maps 
published have been on the or I" scale, 

64. There is at present no 1-inoh map of Kashmir, nor has any survey 

ever been executed on that scale. ■ Tliere 

Surrey rctiuircmcnts. , - . 

js, tucrefore, no question of tlio class 
of suiwoy work now required. Parf of tlio tribal area beyond Kashmir is of 
importance from a military point of view, though tho military authorities do 
not place it so high iu the matter of urgency as the rest of the North-West 
Prontier Province. In Kashmir itself there has been great development and 
now m,aps are required. New villages have sprung np in large numbofs and 
tbe making of roads has been actively pushed on. There is at present no 
map in existence showing correctly tbe boundaries' of> administrative 
divisions. The Conservator of State Forests has brought to notice the want 
of a topographical map on the one inch scale to enable him to work the 
forests, while the Chief Engineer of tlie railway survey, now being carried 
out, reports that an immense amount of work has been caused by tho absence 
of accurately contoured maps. , ' • , 


An np to date 1-inch map should now be provided, and to produce it 
a now survey must he undertakom In view of the rugged . nature of a 
great part of the country it will not he necessary to survey oh a larger scaie 
tfian the l-inch, except perhaps iri’the main valley. , Tlie cost of the .survey 
will be about Rs. 30 per square mile, " giving a total ' expenditure of Rs. 
24,27,000 in the ' 80,900 square miles at which tho area is 'estimated. > ’ . 
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Beccnt sarvcyB. 


Iscw survey rcqairctl» 


Be*survey required in tlic plains. 


UNITED PEOVINCES OF AGRA AND OUDH. 

66. A very complete account of tFe existing standard slieets of tbe United 

Preliminary Piwinces bas been prepared by tbe 

Superintendent of Provincial Surveys, 
nnd bas been supplemented by excellent summaries made by tbe Board of 
Revenue and tbe Director of Land Records. These Trill be found in Sections 
VI and VII of this volume ; and it is unnecessary here to do more than staj;e 
tbo method by Tvliicb tbe mapping of each class of districts referred to in 
-these papers can best be dealt with. 

i 66. Tbe three districts of Allahabad, Fatebpur and Cawnpore may be 

excluded from the estimates altogether, as 
they have recently been topographically 
surveyed by No. 14 Party on tbe 2" scale. Their area is 6,S30 square miles. 

67. An entirely new survey will be necessary in ttie Native State oE Tebri 

Garbwal, area 4,180 square miles, where 
there are no 1" maps. The cost may be 

estimated at Es. 30 per square mile. A portion of Etawab may possibly also 
require a new survey, but part of tbe district has recently been cadastraUy 
surveyed and it will not substantially affect the estimates to class tbe whole 
as requiring only supplementary survey. 

68. Tbe standard sheets of Bijnor, Budaun and the nine southern dis- 
tricts of Oudb, Hnrdoi, Sitapur, Unao, 
Lucknow, Rae Bareli, Fyzabad, Sultan- 

pur, Partabgarb and Barabanki are based on old revenue surveys of 
an earlier date than 1870, and tbe changes, since tbe maps were prepared, 
in tbe matter of roads, railways and extensions of cultivation have been 
numerous. Tbe Oudb Revenue Survey, on which tbe existing standard 
sheets of tbe nine southern districts of Oudb are based, was pronounced 
at tbe time by tbe Surveyor General to be a particularly good one, but the 
recent operations of No. 14 Party have fortunately enabled an examina- 
tion of its accuracy in topographical details to be made in tbe extreme south 
of tbe Province ; and have left no doubt that tbe revenue surveyors did not 
consider it necessary to delineate tbe natural features with tbe accuracy now 
required. Captain Crostbwait estimates that the -cost of revising tbe old 
maps would be as great as that of re-surveying tbe country; but tbe opera- 
tions required Will not bo so expensive as an entirely new survey, since 
triangulation and traversing can bo to some extent dispensed with. For the 
districts of Bijnor and Budaun there is no equally definite information, but 
it will be safe, having regard to the date of their survey, to place them in the 
same category. The total area of these 11 districts is 19,392 square miles. 

69. Tbe bill districts of Naini Tal, Almora and Garbwal were surveyed 

topographically on the 1 " scale between 
1867 and 18SS, and Captain Coldstream 

.states that on tbe wbold tbe maps require little correction; His opinion 
is, -however, based on bis knowledge of sheets in the lower bills ; and it is 
in evidence from Mr. Watts, who bas used the maps up to the Tibet 
.boundary, that tbe maps of the higher ranges are not equally accurate, while 
it is clear from an inspection of tbe maps themselves that they were much 
more roughly prepared. The correction on any system of these maps, -with 
tbe addition of heights in sufficient numbers to make them of use to 


Rc-survey rcjquired in tlie hills. 
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engineers and others, will h. ' . ; — , - 

ThoZieTof' f"" ” i”l 3 ? 7 o/rf 

®>-Io in the hills atd ■ '■ ' " 

fioual supervision. As thee, . patwaris ‘ I’^ies 

from 18/1 to tlip . have been mado nf under 'profes- 

duality. r^i|j j j Present time, the material is n ''^‘'^ous dates extend^ ' 

-- such natuX::r ^^^'t 

Vtlio patwari surrevor I’son snn ? ■ 

Fiitl to topographical feature surveys'^] 'detail” 

eeurred since survey a^ • from this (hn U'as ' 

LaliVn,,,. Sq. miles. - ' . ■ ■ ' 

••• 1,050 
••• 1,691 


Lnlttpm- 
PareiJ/y 
Pilibiiit 

®J>-'‘l>jel>a„pu,. . 
Azamgnrh 
•lalami 


Etah 

■^'anik-hab.ad 

l^fainpuj-j 
Khori 
Goinh 
Bahrai’eJi 
ftamptir 


®9v miles, 
1,731 ■ 
1,719 
1,097 ■ 

2,m 

2,819 ' 
2,057 - , 
S 9 o‘, 


total area of'wh.v, . - 

... 's- 

«uerasrevu„ono,a3 3 ;y888, irhich tb ° at 

... a, \ ‘ aS.”"""* 

^'fattra - 2 ,S 03 , . ^O^loiving 

^rt>r«, *** T • ! *^tlunnjit* ' ' S /1 ««-*t 


j'forndabad 

Hfutfr,.! 

^gra 

ffamirpm- 
Hauda 
lhaasi 


•faunpur 

flonares 

Ghazipi,,. 

Unlha 

Gw’aklipiii- 
Uasti 


®<I. miJes, 
1,051 
1,009 
l,S 0 l ' 

1,240 . 
4,590 
2,753- 


I'-ith a, total area of oe n ■- Gowkbp,., _ _ ■■: 1 , 240 . 

"VOJ aud,r*” 

■ ■ ‘^°’^M»dsk-16-h22sq^^ 





72. The probable cost ot revision ami of supplementary survey in this 

Eithiaic cl cMt. Provinoo has been carefully osamined, 

and Captain ColdslrKim has furnished 
-cry detailed estimates of tho different processes involved, n-hicb, horrever, he 
Icsiros to place on record arc necessarily conjechffiil. 'Wbcrc cadastral maps 
:xist, there can in the plains (list riels be no question as to tho economy 
jfTected by utilir.ing tbcar in place of making a fresh survey. Tlic cost of 
mnipiling in ofilce a standard .shoot from the cadastral maps docs not amount 
;o more than Its. 3 or Its. -I per square mile, and to this has onlj' to be added 
die cost of supplementary survey in tho field. Tlicro are no data on which 
;o estimate tlio cost of this work, hut in all flat districts it should ho low. In 
he more broken country- in tho south of tho Province, tho woyk will bo more 
liflicult, and where the surveys were of old date, there will be a considerable 
auinbcr of changes to bo entered. Allowing for all these considerations, 
thcro will probably not be much difTcrcnco in the expense ot supplementary 
ind of revision work in this Province and the cost may be provisionally esti- 
mated at Rs. 12 per square mile throughout. 

The total amount of work to be done is ibereforo : — 

Survey 

Ko-survey 

nevisifn ... 

Supplcment.ntj- firvey ... 

Nf>V requiring ininudialo revisit n 
and the total co.st may bo cFtimnted at about 11s. 1S,-10,000. 

73. In the United Provinces arrangemonts have from a very old date been 

made by the Hoard of llovonuo, indepon- 
dciitlyof the Survey Pcp.arfnient, for (he 

supply to di.strict ofdccr.sof the maps that arc absolutely necessary for (bo pur- 
poses of administration. -Vt one lime the work was done in the Board’.s ofilce, 
at another the assistance of the .Survey Pepartmcnl was obt.aincd; 
more recently, the publication of snob maps has been .arranged for at the 
Thomason CoHegc, Kurki. Thc.co appear to liavo been prepared i)y reduc- 
ing and joining together tho village maps made at the time of Settlement. 
Tlie rednetions wore fir.st combined to form tabsil maps on the scale of ono 
mile to ono inch, and from these again district maps on tho 1" scale were 
prepared. All the maps show village boundaries, and in addition, a map on 
tho scale of 4 miles to an incli has been prepared for each district locally. 
It may happen that a district lias two maps, one prepared locally, and 
another by the Survey Jlepartmcnt from the Jnditm Atlas sheets. The maps 
so provided vary much in style nnd quality. Tho tabsil maps are very rough ; 
they appear to have little pretension to strict geographical aocur.acy ; they 
arc useless for the purposes of the engineer, and the addition of vernacular 
names lias often a confusing circct. Tiio distriot maps on tho scale are 
convenient in providing wall-map.s of .a reasonable size for each district, and 
they can be roughly kept up to date in (ho matter of roads. Tlio maps 
arc convenient for sbon'ing boundaries of parganas and tabsils and the 
main routes of communication j but some of those locally prepared are badly 
oKOcuted, while tho district maps on this scale, taken from tho Atlas of 
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India, -are often inconveniently crowded with names of; unimportant places. 
The Bdard'of Eevenue ,r[uostion the utility of preparing these maps, hut .at 
present they pnobably-, serve some ^useful purposes. ' Tahsil maps 'would-be- 
. improved' by the omission of veriia'cular names, or by the . preparation of a - 
separate vernacular edition’ if that is mccessary ; but it vrould' seem, Wry: 
advisable that, when the rovisional survey' of' the Province is' complete,- 
these maps should be prepared from those issued by the Survey Depart- 
ment, and not from old settlement material. The extent, to avhich , the 
locally prepared maps of the Board of Revenue have taheh the place of 
Survey of India sheets in these Provinces, may he judged from the fact that . 
few of the officers, who have replied to our questions, make any reference to the 
latter. On tliis point the Superintendent, Proviucial Snrvoysi remarks';- 7 - 
" Under o.-cisting conditions the Civil officors of tlie Provinces do not as a mlo nsc the 
standivrd sheets, and arc frequently ignorant of their existence. It would .appear from the 
number of cases that have come within tnj' experience that tin's is because they do not know 
what sheets to write for, nor to whom to apphi-, not hocav.se tboy are nnablo to , appreciate 
the value of a one inch map. All Military and Civil offi.eers of a certain standing, should bo 
entitled to free issues of the staudard sheets of their neighbourhood, and should bo able to 
procure additional copies for any reasonable Goa'crnment purpose. It woiild le.ad to a triore 
general use of the sheets, if tlioir issue formed one of the duties of the survey staff in the 
Provinces. =•“ * * * * * . ‘ 

“ Many district officers, however, have a partiality for tahsil maps. The best tahsil raiips 
I have soon offer no obvious advantages, not possessed by the standard sho'ets (except .the 
doubttarl one of giving names both in English and Urdu). If it is considered that the inclu- 
sion of extraneous areas is a disadvantage, by cutting out tho tahsils reqnirod from the stand-, , 
.ard shoots concerned, and mounting them in hook form, tahsil maps superior to those in • 
use can ho prepared with very little trouble.” . ■ - ' 


BENGAL. 

71. In its reply to the Oirculnr of tho Government of India, forwarding 

Obsolete claaractcr ot map,. Departmental 

Committee on tho subject of bringing.. 

up to date tho topographical maps of tho couniry, tho Government of Bengal': 
stated that “ aH officers are agreed that the old topographical maps are .dbso-': 
letc and inaccurate and this opinion is very fully borne out by the replies' 
received by tho Committee, and by its own enquiries and examination , of 
existing maps. Though the whole of the Province and the Native States 
attached to it have at some time or other been surveyed or reconnoitred, and- 
the catalogue of the Survey Department contains a large and, at first sight,' 
very complete list of maps on various scales, yet it may safely be said that 
no part of India is worse off for np-to-dato maps of the country. ' -Even 
Madras, much of which has never been topographically surveyed, .is better 
supplied with maps that are useful to its administrative officers. . . 

, This result is duo partly to the fact that the original - surveys of Bengal 
were made at a very early date, and have never been revised, hut partly, .also ' 
,.to the’ variety of systems followed both in making surveys and in tho ‘ 
.drawing and reproduction of maps, ' ■ , * -' 

75. Before tho topographical maps are dealt with, it.may he mentioned 
' , . , that in many districts portfolios still exist ' 

Four-ioebtev cane maps. of the i" Djaps of tho old revenuc survey, ^ 

Which have never teen published. .'These maps are distinct, for each villago’.- • 
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They are in some cases hcautitully executed, and, though often Bfty years 
old, ai'e still found useful by district officers in tho settlement of boundary 
disputes, and oven by engineers in connection with irrigation projects. In a 
considerable part of Bengal sucti topographical maps as now exist, are based 
on tbc.so old d' surveys; 


One inch niAp? in liclmr. 


70. Tlic map of Bengal on the X" scale 
covers 43S standard sheets. 


In the extreme north-west of the Province cadastral surveys have Ijcen in 
progress since ISSG ; and m.ajis on the 1" scale have been prepared by reduc- 
tion from tlio 10" village maps. Tho cadastr.al work, as described elsewhere, 
has been executed under professional supervision, and tho maps prepared by 
reduction aro admirably suited for administrative purposes, though they have 
not been revised in tho field, and cannot rank .as entirely satisfactory topogra- 
phic.al maps. There was at the outset .some delay in pnbli.shiug tho reduced 
maps, hut, since 1901, 2S sheets (some of them fragmentary) have been pub- 
lished of the districts of Saran, Cliamparan, !Muzaffarpur, and Darbhanga, 
and arrancoments are being made to secure prompter puI)Hcation in future. 
A programme has now been submitted by tho Local Government to the Gov- 
ernraont of India for tbc extension of the cadastral survey to all parts of 
tbe Province, It is hoped to complete the cadastr.al programme in 25 years, 
and tbc Committee assume, for tbc purposes of their report, that effect will bo 
given to tlio proposals of the Bengal Government. 

77. Of tho country lying to the east of Darbhanga, .as far as Ptirnca and 
0:.r Ikni-'U WCll aS Of Iho districts of 

aotiOTi-,v the Patna Division south of the Gan- 


ges— Shnhahad, Gaya, and Patna— no maps in standard shcots are available, 
but (li-strict maps on tlicl" scale, without linos of latitude and longitude, 
have been compiled from revenue surveys of as old a date in some cases as 
1S41, In tbc country south-east of Bbagalpur and in Jlidnapur fboro aro 
also district maps on the 1" scale reduced from old revenue surveys, not pub- 
lisiicd in standard sheet form, and still nuotber form lias been adopted in the 
case of Kri-sbnagbur, .Tessore, and Khulna. In a consider.ablo jiart of the coun- 
try near Purulia and Bankura, Dacca and Comilla sneli ma])s as exist consist 
of what .aro known a.s main circuit maps, which do not necessarily represent 
any administi-alivc division of (be country. 

In OrPsa again and in tbc plains country of Chittagong there have been 
cadastral survey.^, the results of which, after a delay regarding which serious 
complaints have been m,ade, liavo been published as standard .sheets. 

78. IVliilc the necessity of accurate maps throughout the part of tho conn- 


Sappt<‘«'::‘.tAry tnrve/ in nlvirc trxe!*. 


try hitlierlo dealt with is much felt, it 
will bo po'siblo to prepare them cbc.aply 


and expeditiously as the cadastral survey proceeds, and tlio opinion of tho 
Hon’blo Sir. Hare, 'Mombor of tho Board of Bevenue, may bo accepted that 


while “ maps correct toiiograpbio.ally would boa grc.it improvcinont, their 


necessity for administrative purposes is not so urgent as to render necessary 
any immediate expenditure in anticipation of tho ro-mapping which will 
accompany Ibo regular programme of survey and record -of-riglits for tho 
Province.” As this programme proceeds the topographical maps can bo 


prepared and published after supplementary examination in tiio field of tho 
reduced maps prepared by the cadastral surveyors. 
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‘ 79.’ In the south -western. pari dllJio Frovincc***!^ Olidth INagpur ahcl "ilie- '• 

■ ' ■' r '• Kative Slates l)ordorjng^tho -Central-'' . 

Hnimu. 'ft , ' ‘ ^ ; ■ / Provmce.^-r 7 thc standard shoots arcibixior '^^ 

' ' ■ , • ; ■ t what more Tcgularj and'ure ;as. 

hasod on somewhat indro rooent surreys. In soino cases it js true' that,' the-’' 
whole or some portion of- a sheet is compiled from , very old’materialj'datin" ' 
baciv as far as ISHj hut most of.- tho maps are the' result of topographical 

surveys on the one inch scale made after - ISGO hy parties Irnown 'as -the ' 

Bengal surrey, or the Chota Kagpur Topographical survey,' or the .Ganjam- 
and Orissa Topographical survey. . - •• /'■ -- ."v- 


The country covered hy these maps is hilly, andit^is clear from ‘ the 
appearance of the maps that the hills have heon- sornoyhat roughly 
sketched, and the method of oxcoution and even tho symbols used ya'i'y' from 
sheet to sheet. Some of the sheets are fragmentary, extending onlf to tho pro- - 
vincial borders, in others a portion has been surveyed by a revenue party and ' 
the topographical map contains only tho poitiou topographically, snrveyedi' the 
practice of tho time being apparently for each party to publish biiiy' its'owii 
work. . ■ ' ' ■ ' 


The dates of surrey of these maps vary, but range as a general ’hile from- 
1861 to 1871. If tho dolincation of the natural features were accurate, it , 
should he possible to bring them up to date hy revision ih tho' field, though 
the work to be done would ho considorablo owing to improvement dfcomrdii--' 
nicatiohs, oliatvges of villages and cultivation, and the necessity of ■o.ntpiing ' 
heights and le\ols. There is unfortunately, however, considorablo 'doubt ' 
about the accuracy of some at least of tho maps. The Superinfendin" 
Engineer, Northern Circle, Bengal, reports that according to’his informatiofi 
tho delineation of the liills is cntiroly unreliable, and the Inspector of ITorks,' 
Bhagalpur, mentions inaccuracies which he found' in' the maps in thesoutli oL.‘ 
Eanchi, when using tho.m in the course of a survey. The positions of streanis 
and ridges had not been accurately marked, ridges being Eoinotimcs a mile or 
more from thoir true position, and streams being shdwn in {he^mai^ias flbwV ' 
ing in the wrong direction. Tho Supcrinlendent. of Provincial' Surveys,' 
Bengal, confirms these complaints of inaconracic,s, and mentions'a'.case in- 
which a hill has been entirely omitted. Tlio inaccuracies of.' the maps' 'iiavo'' 

■ also forced themselves on the attention of Settlement OlBcers;'- v , 

80. It is impossible, therefore, to assume that those maps can he brought up- 
. nc-siirvpj nccc:sary. . dato and mudc reliahlo hy mdroly re- ’ 

vising them on the ground, --and even if’’, 
cadastral maps existed, their use for lopogmidiical purposes wduldhe limited. ' . 
• How far the existing maps will prove of uso can he determined only in'thi' 

‘ course of actual survey work. But there can be no doubt that the' correction 
of. the maps will involve operations little loss elaborate than' a' completely 
new: . survey. Some assistance will 'he obtained' from-.tho .old triann'ulation ' ' 
hut more than this it would he' . unsafe to odunt, oii,..aiidtho 'bMrations ' 
,‘must he treated as re-survey. ' 

. '■ 81. The standard sheets 6f Barjceling'B'istrict are"' based' on suryeya'. 

■ .One" Wj Maps in otiur iiiiij imuis. . .-', ,®ade on tho scalc of 4^ Or 2^^ to a-mile ' 

'■ •' ' .. and 1885-81, and dherk .area. 

-.n-umher of -other maps in use,, all' of - which are in , one respect ,. or other- '■ 
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unji^Hstnctorr. In the most recent edition of llio Rlmuhrd pliocis, pub- 
IWit'd in ISPf), tlio liill slindinp is very darlc, and fnih nltogcllii'r to giro an 
aronntc idea of the n>Intive JioigJil of the liills. rew liciglita arc marked, 
anti few, if any, lorcl* given. A rc-aurvoy will In* ncco 5 snry to produce a 
faSi.sfnotory map of tliis di'slriot. 

For tlm State of Sikkim, and for the hilly country west of Ori«iia, the only 
maps nm o.n the I*" The Sikkim maps belong to the. Xorth-Fasi Fron- 

tier series, and tivo Ivise.l on somewhat rougli rcconnaiss.ancc survcy.s, avith 
additioac from She larger smle sutToys of tho Darjeeling District. Tlio m.ops 
arc very inferior, and am briefly pronotinml by the Polilical Agent to he of 
no u^e for administraSivo. purpo'cs. If maps of this country are to ho provided 
at all, anew survey js indispensable. 

Ti;' I* m.aps of the hilly tmots west of Orissa have been prepared from 
materblsof s-arious perisKD, dating bank to a tnpograpbical juirvcy of Orissa 
and (i.anjam in Some jnrts have been enlarged from surreys on tho 

fcaK other* re Inc's! from tite I' srab\ A small pardon of the country Im 
Deer, cad.ntrally stirrevd. Ti;o pnavis-en of new maps cannot 1 k' regartled as 
itrgeni, hut a fmds survey will at «o;ne time he indi.sponsah!o. Of Hill 
lipp^'mh nr.d the Cliittagong Hiil Trai'U only maps o.tist. Tlicre has 
lK-*n no nt^ular survey of tin ‘c trr.cU. 

S'.', l.enrir.g .a* id'' the question of c.adaatnl maps, the great mass of opi. 

. , . , . ... men in Uenc.a! is in favour of (he pro- 

rishn of maps on the l’'seal[' fordet.ailral 
vrerk. f/ul of Tu-.j-s cti the t' fe.ale fur i:e:i-ml purposes. The l/>’.al Govern- 
meat w.wi’d le' t,'hd to have maps Ofi lh'>2' '-aale in tracts irrig.atel hy canals, 
r.r.d Mr. llr.rs'hast'Vpres'- <1 a doubt ta t.-> the|'n,ii!diijy nf accurately delineating 
tvpwrr.pliicalf.atnfeaonsa-mallnr.'iler.s lh<‘ Finp.arts of Ih’teni Hcng.al, 
Some f.pinioas l.aar ftecn rvprc- > ejJ f,, favour of .a I' m.ajt for Ica.rai IJ.aard*, tho 
,tcal‘‘". ly'ng fot’.r.d in be Sa* small. I'hana map; are being issued ns the 
cadastral «ura‘<ys j re>'-c'l, and tbe- will jindoe.bteily be t;f griat U'c for 
f,du;ir 5 "'''.rat;v.' p-jrp-;e''a .an! for «b*trihu{Ion to Irnl odicers. The LcK-a! 
{jrwe-rir.erit { rap'cvv (o iv.ije tberr! in future «a;j the >* f '.ip., Tim insertion 
of v!Ua”e l/jundari' * J’< eser} w!<t re cAnAuler d <-cen!iil by the civil oiru’crri; 
and in tb.h Vx'n■U'i~^: it i' «>c;sb!''r('sl of imj'ortan"-'* in sbow llic lound-arica of 
Ji.e rev-'nu*' r* thsy originally s:ti*.t<>d. 

, On th'.’ as-curnption that tlw ptwgramm.e of cadastral eurrey in Ik'U't.al 

!» rArrle.l out, a tai>:d and incspcn- 
yivc s»pph'!i'.';nt.ary survey is all that is 
Te'ec'- ’-ary to .allow of the r unpilation of ro'd tcp..‘i,;r.apbiral neaps from 
cr.-da..‘.r‘.l ta’a'ori.al*' in the level pl.alna of Jts'ujfa), shat )«, ifi the cotus’ry hc- 

laro"a the Hiunhy.aa am! tlm liilb of f'hot.a Nagpur, and between A-s.am 
Rts'l tb** S' a, r,» writ :c. in Orir'a r.Jid in such tracts of Cliitt.igmig n*. h.nvc been 
rri-kstrally %:inr-} e-l. 

Iti Ch'gi Nr.gpur, on (i.e other Intub and in tlsc south of the'l'rovinco 
gen'Tsity, with tl'c- cteepijon of itm rad.astraUy survcja d parts of Ori”.i, much 
of the e jUut.'T is brlly or c ivercl with fon-g, .and her.' tu" <'.‘oh«trd}mapK will 
In of camjctrstiv.dy htth- avu'st.anee. .Similarly in tlic Southal rnr,gm.aei 
whefe: the e.idistru! survt'V !<* being c-arried osi!. by tlm Scttlemeut. Ofilccr 
wit!* s li'nal staff, th" rnd'nfrs! map-s require exteuriivi! resurvey to mnko 

t 

[iSurCJ 
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Eelirantc of cost. 


Worlc uot urgent. 


them BuitaUe for topographical purposes. '. In all,, those distriots it’is ’truo- , 
that some assistance 'inay he, obtained from the cadastral- map's, when'they:.; 
are prepared, hut it is impossible to estimate its extent, and in some parts the ' 
topographical survey must ho entirely ‘independent of the cadastral. . V- 

84. The area falling under each class of .vrork to/be done and the- pro-' 

bahlc cost-rate of the operations are as^^' 

■ follows:—. ’ ' ' • ' 

A. New survey — 26,400 square miles— at Es. dO'per square mile. • ' 

B. Ee-survey'^49,700 square miles — at Es. 36 , \ ; 

0. Supplementary survey — 120,300 square miles— at Es. 10 per square 

mile. ' ■ ' 

The division which is shown in the index map "is necessarily • not; 
absolutely exact. In some of the tracts falling underjclass O.J as for instance' 
the south of Gaya, a certain amount of re-survey.or even of new survey will 
be necessary, while there arc tracts in class B., where considerable assistance, 
may be derived from the cadastral maps. But ' for , the purposes of our 
estimate tho classification is sufficiently close: and it would bo, impossible to,' 
go into further detail without a minute examination 'of the class.of /country, 
in different parts of each distinct. The total expenditure in providing a 
map of Bengal should not exceed 40 lakhs. ' • 

' 8.5. As compared with some other parts of- India, tlie requirements of 

Bengal arc not ui‘gent,hnd the tracts in* 
whicli a new survey is required are so low. 
in the order of urgency, that it is only for the sako.pf completeness that we 
think it necessary to enter them in the programme. The fnapsqiroparW hy. 
the Superintendent of Provincial Surveys are soigood; that .only a very slight 
revision is necessary to see that roads arc correctly classiQed and .that impor- 
tant natural features have not disappeared in tho coiirso of reduction. ■ A low 
rate for the work has therefore been taken; - , ’ , • . ' . , r ' . 

'86. Of the Atlas sheets for the'Province 12 full sheets and .13 ' quarter 

sheets were examined by the Committee. 
'The. fidl' sized sheets were all engraved 
in London, as well as a number of tlie quartor-shcets, tho, rbmaindor of the 
latter being engraved by the Survey/of India. ' The' sheets are admirably, 
engraved, but tl'io maps are based- oh old surveys. They are .too closely' 
crowded with names, and the spoiling employed is, antiquated. Prom the 
Atlas sheets district maps on tho same scale bare been provided. These u’ill 
now he replaced by the “ degree ” sheets. ■ 

Divisional maps on the scale have been prepared -for niost of the divi- 
sions. These are very rough pholozincographed maps, often little haore than 
outlines, and showing little topographical detail , Pdr Orissa there is in addi- 
tion to the outline map an engraved divisional, map on tho scale, a, well-' 
executed map, though, of course, hot up to date. ' Por the Eajshahi Diyisioh, 
there is a map .on the scale as well as'on the I", and Chittagong has a 
.rough' outlino map'on the'seale of 

, Outline district - maps on the -J-" scale , have Imoh pvrhlishcd for a'numhcr 
of districts, and there are provincial maps on the scale of sV and /o'. 


Small scale maps. 
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ASSAM. 

S7. In Assam tlioro is tlio same difTorenco of system as in Bengal in 
rrcTioai Enrvcjs. mcfcliod in Tvliicli various parts of 

tbo Province have been mapped. In tlie 
plains country of tlie Surma and Assam Valleys revenue surveys on the 
4" scale were carried out hotween 18G0 and 1875, and were used for the 
compilation of maps on the scale of 1"=! mile. In the Assam Valley these 
maps were prepared in standard sheet form, but for each district separately, 
each series of maps showing one district only, and the border sheets of each 
district being incomplete. 

In parts of two districts, — Goalpara and South Sylhet — there have been 
subsequent topographical suiToys (executed on the 2" scale) between 1873 
and 1863. In Goalpara the results have been published as standard sheets on 
the 1" scale, while in South Sylhet they have boon published on the 1" scale, 
but not as standard sheets. More recently the cultivated portions of the 
Brahmaputra Valley, and small portions of Sylhet and Cachar have been 
cadastrally surveyed on the IG" scale, and the work of reducing tlicsc maps 
by pentagraph and fair drawing them on tbo 2’ scale for reduction by 
photography to the 1" scale, is now proceeding, and has been brought nearly 
up to date. It may bo noted, however, that tlicsc cadastnal surveys rarely 
extend to a complete standard sheet. Jlany of the new sheets consist of a 
few scattered patches of cultivated land, and maps prepared from them and 
showing these areas only, ai;o of no practical use. More recently the 
plan has been adopted of filling up the blank spaces on these sheets from the 
old maps, the details of the old suiTcys being printed in brown. For tbo 
Khasia and Jaintia Hills there arc two sets of maps. A portion of the area 
round Shillong, covering six complete stnndarJ sheets and portions of two 
other?, was surveyed on the 1" scale at different dates between 1804 and 
1879, while the remainder has been mapped on the V' scale only, as the 
result of rough surveys on this scale made between 18GG and 1874. The 
Garo, Isaga and Korth Cachar Hills and South Sylhet have similarly been 
roughly surveyed and mapped at different dates between 1878 and 1880. 
The north-western and south-enstem parts of JIanipur were reconnoitred at 
the same time and on tlie same scale, hut of Die rest of that country and 
of portions of the Kaga Hills, and the country occupied by the Sliris, Daplas 
and ^lishmis only J,-" reconnaissances exist. 

Of the Lu-shai Hills to the south a portion, covering 4 standard sheets, has 
boon surveyed so recently as 1897-1901 and published on the 1" scale in 
1900-02, hut only rough reconnaissance maps on the scale exist of tho 
remaining portions of these hills, 

88, As regards tho quality of thc.se maps it may he said generally that, with 
. , the exception of the recently surveyed 

Stntc of III? ‘ ^ ^ 

tracf.s an the Lushai Hills, and of the 
portions of districts where fresh cadastral work has been earned out, there aro 
no topographic.!! maps of Assam with any jrretensions to being up to date. 
The maps of Cachar and Sylliet aro admitted on all sides to bo useless, 
and the Chief Commissioner considers a now map to ho so urgently required 
in Sylhet that ho recommends that tho work ho taken in hand in anticipation 
of the cadastral survey, which will probably ho made of this district in a 
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fow years. Of tlie maps in tlio Bralimaputra Valley the following opinion 
expressed by a District Officer is concurred in by others, and is yery fully 
confirmed by comparisons between old maps and recent cadastral surreys of 
the same areas : 

" Tho existing I" and i" maps of the district arc of vciy little practical xalue. There are 
no maps in my office. Tho 1" and i" maps are very incomplete in many respects, and 
from them very little information can bo gathered as to the actual character of the country. 
This defect would not appear to he altogether dno to any defect in tho original preparation 
or in the drawing of the maps, although in some cases there would appear to be defaults in 
this respect. But these maps have lest their practical value, mainly owing to changes in 
topography. Tho face of tho country has been greatly changed since 1875. Jungle has 
given place to cultivation, and tea gardens now occupy many areas of former waste. 
Rivera have changed their courses considerably, and with them tho roads and ferries in tho 
neighbourhood. The opening of tea gardens has resulted in tho construction of many 
new roads, and sanitary improvements have added many tanks which do not appear on the 
maps. Railwa 3 's, police outposts, and rest-houses have, all been established, and vmiiMs 
have been amalgamated since tho last survey was made. As a guide to the district, and as 
a map thereof, those maps arc of little practical value. They afford no real clue as to tho 
oharaoter of tho country, and a stranger to tho district, guided by these maps would he 
somewhat at sea.” 

Owing to tbeir patoby ebaracter tbo cadastral surveys are of little value/ 
as tbo basis of new topographical maps, and evon since these latest surveys, 
in many cases the face of the country is said to have been entirely changed' 
owing to — (1) the earthquake; (2) the desertion of villages on account of 
Eala-asar ; (.3) the construction of the railway. 

Of the map.s of the billy tracts those recently made of the Lusbai country 
on tbo 1" scale are on all hands admitted to be excellent, and requme but to 
bo kept up to date. The di’awing is good and tbo heights are carefully and 
fully marked. The best of the others are the 1" maps of a portion of the 
Kbasia and Jaintia bills, which however contain but few heights, and are not 
drawn so as to show the character of the bills satisfactorily. They require to 
be thoroughly revised in tliis respect as well as in the delineation of village 
sites, and of roads and paths and in tbo spelling of village names. These 
maps will require a considerable amount of revision, though a completely 
new survey will not be necessary, and the work may be classed as re-smwey. 
The maps of the remaining hill tracts cannot be regarded as satisfactory 
topographical maps in any sense of the word and a fresh survey will be 
necessary. 

89. The inconvenience caused by the absence of good maps, especially in 

hilly tracts, is much felt in the Public 
■Works Department. The existing maps , 
give insufficient information as to heights, while village names and sites have 
changed and very considerable inaccuracies have been detected in the- 
location of places of comparative importance, such as Dimapui'. Great 
difficulty was experienced in laying out tho road from that place to Kohima, 
and a large amount of survey was entailed on tho officers carrying out the 
work, which would have been unnecessary had good maps on tho 1" scale 
been available. A smaller scale would not be of much use evon im the hill 
tracts. 

Prom the military standpoint there are no maps of Assam of any use for; ' 
tactical purposes, except the four recently prepared .standard sheets of a part of 


New majis required. 
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-fcliD Liishai country. ElsewLere the maps are either so hopelessly out of date, 
•or;so wanting in topographical detail as to he tactically useless. 3?or strategical 
purposes the Atlas sheets are available, but are too much out of date to 
1)0 reliable. 

90. The Chief Commissioner oonsiders that the most urgent requirement of 

0rfcrcfu,Kct,«ycfthc^crk. proviucc, fot administrative pur- 

poses, is the provision of good topogra- 
phical maps for Sylhet and Cachar, portions of which have already been cadas- 
trally surveyed. Next to these surveys in order of urgency he would place 
the survey of Manipur and of the Naga hill tracts in the eastern frontier, tracts 
for which maps aro constantly required, especially of the hitherto unsurveyed 
country added to the district in 190di. The Manipur State would, he thought, 
bo prepared to meet the cost of at least the survey of the low-lying tracts to 
the extent of say Rs. 60,000. It appears open to question whether the 
survey of Jlanipur and the adjoining tracts should not bo considered the 
most urgent requirement of this Province. In Sylhet and Cachar it is possible 
that some years hence the necessary material for 1" maps may bo available 
from cadastral surveys. Of Manipur and the hilly country beyond and 
north of it, no such material will be available ; the maps are required for 
military as well as administrative purposes, and the construction of the Assam- 
Bengal Railway has opened out the country, and has added to the necessity 
for a reliable map. 

Of the country in the Brahmaputra Valley good maps would bo of great 
value for ordinary administrative purposes, and it is advisable also that for 
military purposes the whole tract along the northern frontier of the province 
should he carefully mapped. 

The survey of the remaining parts of the Province — the Garo Hills, 
portions of the Khasia and Jaintia and Lushai Hills and other hill tracts — 
may well stand over till the rest of the avork is completed. 

91. Survey work in Assam is e.xpensivo owing to the climate, the foggy 

. wc.athcr, the character of the country, 

and the necessity of importing labour. 
In the Lushai Hills the rate of a 1' survey was about Rs. 100 per square 
inile ; but the country was exceptionally diflicult, and much of the work 
should be done at a much lower rate if a systematic programme bo adopted. 
The index map shows the portions of the province in which fresh survey and 
rc-survey appears necessary, and the probable cost of the work (omitting the 
four sheets of the Lushai country, already published on the 1’ scale) may bo 
estimated as follows : — 

Survey — 38,200 square miles at Rs. dO. . . Rs. 15,28,000. 

Ec-survey — 21,600 square miles at Rs. 30 . . Rs. 6,d5,000. 

Supplementary — 9,d00 square miles at Rs. 20. Rs. 1,83,000. 

Hot requiring immediate revision — 2,200 square miles. 

Should the cadastral survey of Cachar and Sylhet bo completed before the 
topographical work commences, some reduction will bo possible in these 
figures, as the area of supploihontary work will bo, increased. lor tho present 
the cost of the survey work to bo done in Assam may bo estimated at 23^ 
lakhs. 


(ISurC) 
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Villogo boundaries. 


92. Some minor points in connection ivitli the Provincc'repiro nbtiQd. Thb 1 

now topographical sheets lately '-.issTied ' 

. aro complicated hy the entry of “ Vuiage!’' ' 

boundaries and of the boundaries of tea-garden estates. .The ‘hviilages”/oE, 
the Assam Valley have no esistehoo apart from the cadastrar,6Ui’voy, cach‘r 
merely representing a block of country which could conveniently bb included;- 
in a single cadastral sheet. A “ village ” may include two or three cpilectious ’’ 
of houses, each hearing a different name. The entry of these boundaries is . 
in the Chief Commissioner’s opinion quite unnecessary,, nor is there, any -' 
necessity to sho-w on topographical maps the boundaries of tea estates, the; 
areas of which are gradually being expanded. The limits of blocks of culti- - 
vation should, however, in the Assam Valley be shown, and the boundaries 
of what are in Assam known as matizas, which correspond roughly to pargahas 
elsewhere, are required for administration purposes. ' ‘ ' 

93. There are no systematic arrangements in this Province for the prepara* 

, tion locally of special maps' on' the V or 

similar scales ; hut district and settle- - 
mont officers occasionally have rough plans made for their own uso, to supple- ' 
ment the Survey maps. . , ■ - - ■ • ' ‘ 

BURMA. ■ ■ 

94. The earliest surveys of Biu-ma, if they c.an ho so called, and, the only' 

„ , surveys from which the maps of • the ' 

country as a whole have been prepared , 
were of the nature of rough reconnaissances or explorations made as occasion . 
offered, when the opportunity presented itself of atfaciiing' surveying 
parties to military or police expeditions. Prom tlio material so obtained 
maps have been prepared on the Y scale for Lower Burma and on, the' 
i" or y' scale or both for Upper Burma, and these arc published as maps of the 
North-Past and South-East Prontier Series. These maps which extend to the - 
country far beyond tho northern and eastern boundaries of the Province are 
necessarily incomplete and sketchy and. are frequently compiled from mate- 
rial of very old date — as far hack as 1853 in some cases. Now editions are' 
published when fresh material becomes available, and in the paifs, of Upper 
Burma where no Y maps exist, tho Y naaps are found to ho of considerable use.; 
The i" maps of Lower Burma are ou too small a scale, to he of service for 
any purpose, except as rough index maps, and as they are in these parts more 
out of date than elsewhere they need scarcely he taken into account. , , 

95. In tracts of which a 1" survey has been completed, the Survey of India 

are puhlisliing preliminary editions of tho 
degree sheets oh the Y scale prepared by 

{ tho zinoographio process. These degree sheets will eventually he en^avod; 

96. As a rule no small scale district maps have been published for Burma, 

Small acaio maps. exceptiou has been made in . the 

case of tho following districts for which 
Y maps have been prepared, based on surveys of the dates, noted Apposite 
each: — ■. ' . 

Rntha ... ... ' .... ' ... • -1802-98 

Ruby Mines .... k ' . ... , ' ... 1893 

Minbu . ... ... ,1588-89 ; 

Akyab' ... ■ ... '... ... 1883-61 


Pegree sheets. 
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and divisional maps of Pegu and Tenasserim on the same scale, and com- 
piled from very old material, have also been published. 

97. The survey of the Province on the one-inch scale is now steadily pro- 

One-incii mops ' ceeding, hut the material and the methods 

V, employed vary in different parts. In all 

districts in which there is much cultivation, the cultivated area has been or 
is being mapped on the 16" scale either by cadastral parties of the Survey of 
India, or by special parties employed by the local Land Records Department. 
With one important exception, the original cadastral surveys were all done 
directly by the professional Department, and the cadastral maps have been 
reduced by pentagraph to the 2" scale, and further reduced by photography 
for incorporation in the 1" standard sheets. At the outset these reductions 
were used without any further survey to supplement the deficiencies of the 
cadastral survey in topographical detail ; and it is no doubt owing as much to 
this cause as to their being now somewhat out of date, that maps of portions 
of the Irrawaddy Delta in Lower Burma are described as less satisfactory than 
others. It soon became clear that in a country like Burma mere reductions 
from cadastral survey would fail altogether to provide a map of the country 
and it was decided therefore to have the reduced maps carefully revised by 
topographical surveyors, before issue to the public. Two parties have for some 
time been employed on this work — 270.3 since 1899-I90r>, and No. 10 since 
November 1896. The work of the surveyors of these parties is partly purely 
topographical, where portions of standard sheets have been left entirely 
blank by the cadastral surveyors, and partly supplementary, where it is neces- 
sary only to go over the ground included in the cadastral map. Much of this 
supplementary work, however, as the Committee had an opportunity of seeing, 
is little less laborious than new survey. The work is at present being done 
in the field on the scale of publication, i.e., the one-inch scale. 

The greater portion of the Province, however, lies outside the cadastral 
area. A considerable part of this has been declared reserved forest and will, 
if existing arrangements are maintained, be topographically surveyed on the 
4" scale by the Forest Surveys, ono party of which along with several 
detachments is now employed in the Province. 

In addition to these parties, whose topographical outturn depends wholly 
or partly on reduction from larger scale surveys, there were till lately two 
topographical parties employed in the Shan States which surveyed directly 
on the 1" scale. In the present year the last of these parties has been moved, 
with the consent of the Local Government, to undertake more pressing 
work in Baluchistan. 

98. The existing 1" maps in Burma arc, with the exception of those in Ba- 

luchistan, the latest and most up to date 
stato o£ the maps. couutiy, and the opinion of local 

officers as to their value is extremely favourable. The joint opinion of the 
Financial and Settlement Commissioners and the Director of Land Records, 
which refers apparently to the dadastrally surveyed districts alone, is that 
the maps are in good order except in the Irrawaddy Delta where they are 
based on old material. For Railway purposes they are pronounced to he 
invaluable, and for Irrigation works essential, though here as elsewhere the 
Irrigation engineers would prefer a larger scale map (4" by preference, 


State of the maps. 
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■and, i£ not, 2"). The opinion of Oml‘and Forost 'Oflicers is equally. >£aroiw 
aWo, and fhb joint opinion alroady,r 0 ren*^;:to. states that it is inost essentiai 
to map tho entire country on^the 1" scale,; tins tioiv is strongly pressed bylbo* 
Liotitenant-Governor ivlio, •vrould >atiier, dispense witli tho 4'; maps of fMd 
dTorest Surveys than delay the preparation of T maps of the ■whole country?, ' 

99. There is some' ■ difference of opinion, as .to the entry of village 
suggesiiona regarding tiid niiips, .boundaries, on tho 1, maps ' for admihis- ^ 

' frativo , purposes. At present. the" maps’ 
show tho boundaries of heins by dotted lines, the hoin being apparently an . 
arbitrary survey unit chosen for the convenience of mapping,- and of import-,. 
anco for revenue purposes. Somo ofBccrs would prefer to show the houndtiry :• 
of village headmen’s circles, and others again think that on. the' onedneh ' 
map all these boundaries arc unnecessary. , ■ . . 

More levels are asked for in tho maps and both I’orest ; and Railway, 
officers note tho importance of showing, if possible, tho -heights' of saddles 
between liiUs as well as of tho hills themselves. ' ' 


100. It is not altogether easy to estimate tho amount of work to bo done in 
Burma to provide tho country with a 1''' 

\\ork roinaimng to be done ia Burma. ' , , » -n • ' 

map, .both because the frontier is still 

some cases indeterminate, and because many of the standard sheets have been 
completed in part only. The sheets already published, in addition to .a few- 
fragmentary ones showing parts of the coimtry near Akyah, Tavoy and . 
Mergui, consist of two main blocks of maps, one an Lower and one in Upper'' 
Burma. In Lower Burma the published sheets extend from Iffoulmein,- ' 
Bangoon and Bassein to Promo and Toungoo, but many of them contain 
blanks, and it does not appear that the shoots hitherto published extend, over • 
the entire area of any one district in this part of the Province. The Upper - i 
Burma series is somewhat more compact, extending from ifinbu’, Mandalay, 
and tho Ruby Mines on tho west np to, or nearly up to', the lino -of the 
Salween on tho cast. A five years’ programme has recontly been /sanctioned 
for tho prosecution of further -work, which if carried out nill provide the Pro- 
vince with a complete 1" survey of the country along tho Irrawaddy from its , 
mouth to Bhamo, except a tract of minor importance in the south and v es . • 
of tho Deltn. ; of most of tho coimtry, between tlio Irrawaddy and the sea m ,, 
Lower Burma; andof.a largo and compact block hetycen tlio.Irfawa cyan 
the Salween in Upper Burma. 'Iliero will .still, however, rcnimn an immensD . 
area for survey in tho south in the Teiiasserim Peninsula; in ,»'C"Vrost yom,,; _ 
Akyab to the Assam frontier, iuoluding the 

in tho north and cast to carry the surveys up. to the Lroi ^ , 

The Surveyor-General estimates tho area still remaining for - 

ida,500 saL,;« Mite,tt addition f« 

;Irrawatldy,iDoita., tho. maps 

supplementary, survey., A small aica ; t ■ .. . - , 

■years ago in .Mergni wiil require ie-siirvey. ■ i ■;< ■■ - - - . - . 

AOU Mnqh of.ihocpuntiy.iuBcn-ma^^W 

‘ . 'i:siimatQ of coi. ‘ " ^ '■'•■to assume, a lower .rate than Rs. 40 per, 

' ScTal E&O ™a;E,, , , ■ 
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by the recent working of tho parties employed in the Province, while the 
former must ho conjectural. The estimated cost for the whole of Burma thus 
comes to nearly 63^ lakhs, the details being as follows 

Survey ••• 141,500 square miles at Rs. 40 per square mile. 

Kc-survey ••• &,700 „ „ at ,, 30 ,, ,, ,, 

Supplementary survey ... . 29,700 „ „ at „ 20 „ ,, „ 

Not requiring immediate rension 83,300 „ „ 

Total ...^ 257,200 square miles. 


102. The excellent organisation for survey purposes of the Land Records 

Department in this Province has allowed 

nomUy prepared maps. , , , , . , , r .1 

of much work being done to supply tho 
local officers with compilations from the survey maps, which arc of great 
administrative convenience. For most, if not for all districts, maps on the 
scale.have been prepared by reductions from the 1" sheets supplemented 
where such sheets do not exist by enlargement from the maps. These are 
rather skeleton plans than maps, but arc of use to administrative officers, 
showing as they do the principal towns and villages (without boundaries), 
the roads and rivers, and the approximate position of hilly tracts, while it is 
possible to keep tliem roughly up to date. In some cases 1" maps of sub- 
divisions or 2" maps of townships have also been prepared, tho basis of tho 
maps being always as far as possible tho standard shhets of tho SuiToy 
Department. Arrangements for reproducing tlicso maps by lithography 
or the Vandyke process arc proidded by tho Government Press at Rangoon. 


THE ANDAIMAN AND NICOBAR ISLANDS. 

103. A topographical survey of the South Andaman Island was ordered by 

the Government of India in August 
ricTious ETu-vcj. 1883, and it was suhseciuently decided to 

extend the sun-oy to the remainder of tho Andaman Islands. Tho work lasted 
three years by which time tho North, Middle and South Andamaus with 
the adjacent small islands were surveyed ; in the Little Andaman Island the 
hostility of the savage inhabitants prevented the survey of more than about 
one-third of the area lying on tho north side of the island. In the following 
year, l?58G-87, tho twenty small islands -which form tho Nicobar group wore 
surveyed, their total area being found to ho G7S square miles. 

Tho only available datura on which to base tho survey being tho position 
of a point on Chatham Island, the latitude and longitude of which had been 
astronomically fixed by tho Great Trigonometiical Survey in 1863, a base lino 
about 960| yards long was measured on the' rifle range in Navy Bay at 
Port Blair, and on this the triangulation was based. The general survev of 
the Islands was executed on the scale. A . portion of the South Andaman 
Island surrounding Port Blair, and the environs of the Settlement of Kamorta 
in the Nicobars, wore however surveyed on tho 4" scale, to assist the fur- 
ther development of tho Settlements. Tho two small volcanic islands of 
Narcondam and Barren Island were surveyed on the 8" scale. 
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The total amount of work done and its cost are shown below 


Season. 

j 

; Triangnlation. 

1 Survey on tl'o ecale oE 

Cost. ‘ 


S" 

4" 

i" 


flBSS-Si 

j 

Sq. m. 028 

6 

1 

28 


, lls. 22,358 

Andaman-^ 1881-85 

1,000 


111 

G70 

,, 10,667’ 

Islands, j 

^1885-86 

955 

... 

28 

1,461 

„ 27 '540 

Nicobars 1880-87 

678* 

i 

6 

678 

ji 39^000 

Total 

Sq. m. 3,501 

Sq. m. C 1 

Sq.m. 173 

Sq. m. 2,812 

Sq.m. 1,29,471 


• A largo expaneo of sea was covered by tlic triangnlatlon ; tlio area given is that of the actual group of Island!/ 


The total cost falls at a rate of Rs. 43 per square mile on the areas actu- 
ally surveyed. 

104. The Work was extremely arduous and being scattered in a number of 

^.turo oc .uncy work in the Mauds. presented exceptional difficul.- 

ties. The surveyors had to work in boats 
and found the islands difficult to approach, a tug steamer, the “ Eeolaimer,” 
being actually lost in January 1836 through foundering on a hitherto 
unknown rook. The islands were covered with dense primeval forest with , 
trees 200 feet high, abounding in bamboo jungles and intersected by num- 
berless creeks, with frequent and extensive mangrove swamps. The inhabi- 
tants were savages who were in places distinctly unfriendly. The procuring 
of supplies locally was impossible. Much of the survey work partook there- 
fore of the nature of rough reconnaissance, espiecially in the Nicobars where ' 
again the time at the disposal of the party did not permit of much detailed 
survey. However the main objects aimed at — the correct delineation of the 
coast lines of the main islands, and the correct determination of the position ,of 
the groups on the earth’s surface, — both objects having reference chiefly to 
the requirements of navigation, were attained. 

The 4" survey was particularly laborious as the surveyors bad on .South 
Andaman “ to cut their way foot by foot through one of the most stupendous 
forests in the world.” The system adopted .at Port Rlair and at'* Kamortafo’ 
show the hill features, was a modified method of contouring, the contours^, 
being obtained with the water-level along the ridges and spurs and the inter- 
mediate spaces sketched in by eye, each contour showing a vortical interval 
of 26 feet apart. 


105'. The Chief Commissioner of the Islands has been consulted regarding 
SumyreqaircmoaM , these maps. He has Stated that it . wiil 

probably soon be necessary to make a > 
detailed and careful survey, on a large scale, of the whole of tlie North 
Andaman Island, of the northern half of the Middle Andaman Island and of 
the Gieat Nicobar Island, if, as is likely, these valuable tracts are' opened up 
to private enterprise. The existing rhaps of these three islands are, except 
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INTRODUCTORY NOTE 

ii: pliotogmphic panoramas from tlic Kwen Lim ranpc south of Kholan, and on 

* Pamirs, of which a selection is here published, date from my journey of 
■00-0! in Chinese Turkestan, made under the orders of his Majesty's Indian 
overnment. They were taken with a Hridgcs-Lec pltoto-tlicodolite, primarily 
ith a view to su{)plying photogrammetric materials which would usefully supple- 
lent the surveys by plane-table and theodolite carried on. under my direction and 
•ith my assistance, by Surveyor Ram Singh, of the Survey of India Department, 
•long the routes followed. Subsequent to the publication of the maps embodying 
hese suta’cys and of my ‘Sand-buried Ruins of Khotan.’in which I have described 
or a wider public the main results of my e-xpedition, geograj)hical friends, who 
had e-Kamined the original records of my phoiognimmetric survey work, repre- 
sented to me the advis,ibility of reproducing a series of my panoramas, on account 
of the intere.st they [wssessed. from :i geogntphical and geological point of view, 
as illustrations of typical features in the orography of those regions. 

It w.as a source of s[K;cial gniiification to me that, with the assistance of a grant 
sanctioned by his .M.'ijcsty's Secretary for India, the Council of the Royal Geo- 
gniphic.al .Society in 1903 undertook the. relatively expensive task of rejtroducing 
and publishing the series of selected panoramas here presented. Tlie work of 
pro[)aring jwsitives suitable for reproducing, which was commenced by Mr, M. \V. 
Simpson, of the Royal Geographical Society'.s office, towards the close of that 
year, lues proved a distinctly difiicult one. .‘\niong the technical re.isons for this 
it will sufhee to mention two of which I have personal knowledge. Owing to the 
tr)'ing conditions under which the photo-theodolite had to be worked, generally 
on great heights and in e.xposcd ixisitious. the taking of a complete round of 
accurately levelled jihotographs with that exact but tlelicate instrument was :i 
slow process. Intervening changes in atmospheric conditions and light have thus 
often cuised the negatives of the same panorama to vary greatly in intensity and 
photogra[)hic value. The negatives had suffered further from the fact that, 
owing to the great jircssurc at which my archaological explorations had to be 
carried on, and owing to my prolonged camping in the desert, their development 
had to be delayed for a long lime, in some c-tses for marly a year. 

The prepar.-iiion of iiositives capable of effective reproduction by half-tone 
process from negatives affected by these and other deficiencies must h.'ive greatly 
taxed Mr. Simpson's skill, ;md I tippreciate all the more the patient care and 
attention he has bestowed on the work, -Though, owing to my absence oi! the 
Indian North-West I-'rontier, I had no opportunity of examining the finished prints 
from which the process-blocks have been produced, I have convinced myself by 
a comparison of the latter with my original idiolographs that no essential feature 



